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SYLLABUS

The Division Engineer finds that the Pequonnock River, a
small coastal stream in southwestern Connecticut, has caused major
flood damages in the city of Bridgeport and the town of Trumbull. He
further finds that additional water supply for municipal and industrial
use will be needed in the near future, and that water-oriented recrea-
tion is in great demand in the area. He concurs with the findings of
the Public Health Service of the Department of Health, Education,
and Welfare and the Fish and Wildlife Service of the Department of
Interior that storage of water for low flow augmentation is a desirable

and necessary adjunct to any reservoir project in the basin,

The Division Engineer finds that a dam and reservoir on the
Pequonnock River in Trumbull, Connecticut is feasible and is economi-
cally justified. The project would provide for storage of water for
flood control, for municipal and industrial water supply, for water
quality control,and for recreation, compatible with local laws apply-

ing to permitted uses of a water supply reservoir.

The Division Engineer recommends for construction the

Trumbull Pond Dam and Reservoir encompassing these purposes,



subject to certain requirements of loca]_. cooperation pertaining to the
water supply and recreation aspects of the project, The total esti-
mated cost of the project is $5,000, 000, of which $2, 475, 000 would
be reimbursable under provisions of the Water Supply Act of 1958, |
as amended., An additional $25, 000 ‘would be reimbursable under
the provisions of the proposed ""Federal Water Project Recreation

Act',
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U. S. ARMY ENGI!NEER DIVISION. NEW ENGLAND
CORPS OF ENGINEERS

424 TRAPELO ROAD

__ §SS REPLY TO: WALTHAM. MASS. 02154
IVISION ENGINEER '

IFER TO FILE NO.

NEDED-R .. .. - .. - o 14 May 1965

SUBJECT: Report on Rév_iew o£“Sur.vey for Fl_oc';cl Contrdi.a.nd Allied
Purposés, Pequonnock River Basin, Connecticut

TO: Chief of Engineers
ATTN: ENGCW-PD

SECTION I - AUTHORITY
1, AUTHORiZING RESOLUTION
This report is submitteﬂ pursuant to aﬁthority._contained in a

resolution of the Committee .on Public Works of the United States
Senate which reads in part: o

"That the Board of Engineers for Rivers and Harbors ....
be, and is hereby, requested to review previous reports on.,..
{major rivers in northeastern United States) .... and inter-
vening streams; in the area affected by the hurricane flood of
August 1955, to determine the need for modification of the
recommendations in such previous reports and the advisability
of adopting further improvements for flood control and allied
purposes in view of the heavy damages and loss of life caused
by such floods, "

SECTION II - SCOPE
2, SCOPE OF REPORT

This report covers the FPequonnock River basin, a small coastal
stream in southwestern Connecticut,  Flood problems of other coastal
streams intervening between the major river basins in the region
will be considered in future reports. The area covered by this report
is shown on Plate 1,



Tidal flooding along the Pequonnock River in Bridgeport from the
River Street bridge to the mouth of the river, caused by hurricanes and
severe coastal storms, was studied under authority of Public Law 71,
84th Congress, lst Session, In a report dated 22 May 1964, the
Division Engineer found that, under current conditions, improvements
for hurricane protection at Bridgeport by the Federal Government are
not warranted at this time,

3. SCOPE OF STUDIES

a, Surveys and studies. U. S, Geological Survey maps to a scale
of 1:24, 000 with 10-foot contours, and aerial photogrammetic maps to
a scale of 1Y = 200" with 5-foot contours were used in the study. Sub-
surface investigations consisted of field reconnaissance by geologists
and soil engineers, A survey of flood damages was made in 1963 as
part of a survey of all coastal streams affected by the floods of 1955,
Office studies consisted of hydrologic and hydraulic analyses and esti-
mates of quantities and costs of major items of construction and real
estate for the various considered projects.

b. Consultation with interested parties. A public hearing was
held in Trumbull, Connecticut on 8 December 1964, at which time the
results of this study were presented. A synopsis of the hearing is given
in Section XVII. Meetings have been held with officials of the town of
Trumbull, the Bridgeport Hydraulic Company, which provides water
services, and Federal and State agenc1es in the field of water resources
development '

c. Field reconnaissance, Field reconnaissance of the problem
area has besen made by the Division Englneer and representatlves of
his office. : :

SECTION III - PRIOR REPORT
4, "RESOURCES OF THE NEW ENGLAND-NEW YORK REGION"

Flood control and allied water uses in the Pequonnock River Basin
were considered in Part Two, Chapters XXIII and XXIV titled
""Connecticut Coastal Area,' and ""Special Subjects, Subregion 'B',"
respectively, of the report The Resources of the New England-New York
Region, This comprehensive report presented-an inventory of the re-
sources of the New England-New York area and recommended a master
plan to be used as a guide for the regional planning, development,
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conservation, and use of land, water, and related resources of the
region, Prepared by the New England-New York Inter-Agency
Committee, the report was submitted to the President of the United
States by the Secretary of the Army on April 27, 1956, Part One
and Chapter I of Part Two are printed as Senate Document 14, 85th
Congress, lst Session, The report found that flooding had not been
a serious problem in the Connecticut coastal areas (the report was
prepared prior to the August and October 1955 floods); that existing
fresh surface and ground water sources are insufficient to satisfy
the future requirements of the region; and that opportunities for
recreation and for fish and wildlife should be expanded. No recom-
mendations: for meeting these needs were made,

SECTION IV - BASIN DESCRIPTION
5. LOCATION AND EXTENT

The Pequonnock River basin, located in Fairfield county in south-
western Connecticut, drains an area of 28.3 square miles upstream
of the River Street bridge in Bridgeport., Of this area, 3,3 square
miles lie in the city of Bridgeport, 15 square miles in the town of
Trumbull, and 8, 8 square miles in the town of Monroe, while the
remaining 1.2 square miles are divided between the borough of
Newton and city of Shelton, The basin has a length of about 10 miles
and a maximum width of 3,3 miles, Plate 1 shows the area covered
in this report,

6. TOPOGRAPHY-

The basin is moderately hilly throughout, with tops of numerous
hills rising to about 300 feet above the elevation of the river bed in
the vicinity. The highest elevation is about 700 feet above sea level
at the northwest perimeter of the basin, Residential and rural areas
are extensive in the upper portion, while industrial and commercial
centers are concentrated in the lower portion, especially in the city
of Bridgeport. '

7. GEQLOGY -
The Pequonnock River basin is one of several small coastal

watersheds which lie between the Hudson River and Housatonic
River basins and drains generally southward to L.ong Island Sound,
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Its upper area traverses pre-Acadian sediments which were crystallized,
becoming metamorphic rocks, Drainage in this.area reflects former
major drainage courses of the region, which trended to the southeast.
The lower part of the basin crosses more resistant post-Acadian plu=:"
tonic rocks, which trend northwest-southeast and fortm resistant
masses. These rocks formed a base level which resisted further south-
eastward movement of drainage and caused a southerly course: of the
river; hence its mouth, at Bridgeport, is narrow, : :

Overburden on the ridges is a thin till cover, while glacio-fluvial
silts,: sands and gravels lie in the bottoms of depressions between the .
ridges, Drainage is poor, and thin flood plain or marsh deposits occur
locally,

8. STREAM CHARACTERISTICS

a. Main stream., The Peguonnock River is formed by the East
and West branches, which rise in the low hills in the town of Monroe
and joinjust north of the Monroe- Trumbull town line.  Booth Hill -
Brook and Island Brook are the only major tributaries entering the .
river below the confluence of the East and West branches. Throughout
its 9. 6-mile length to tidewater, the main stem falls about 300 feet
in a series of relatively flat reaches connected by steep, rocky rapids
and falls, :

b. Tributaries.

(1Y West Branch, The West Branch Pequonnock River,
originating in Pine Swamp, north of the Monroe town line, drains an
area of about 4, 6. square miles. The stream bed falls about.160 feet
in its 5-mile length. A canal, located 1.2 miles above the confluence
with the East Branch, is used to divert some of the runoff from about
3.9 square miles of the West Branch drainage area into-the Mill River
and thence into the Easton water supply reservoir,

(2) Fast Branch, The East Branch, Pequonnock River,
originating in the northernmost part of the basin, drains an area of
about 3.7 square miles and falls about 150 feet in its length of 4.5
miles. The central portion of the watershed has a flat gradient and
contains a relatlvely large amount of valley storage




(3) Booth Hill Brook, Booth Hill Brook, joining the Pegquonnock
River about 3,5 miles above tide water, has a drainage area of 5.5
square miles. The 60-acre Pinewood Liake on this tributary is
privately owned. The stream bed falls 70 feet within the half-mile
reach immediately below the:lake outlet .for a fall of 90 feet in 1,2
miles, ‘

(4) Island Brook, This tributary joins the Pequonnock at
tide water within the city of Bridgeport, Most of the 3. 1-square mile
drainage area lies within highly developed residential sections of
Trumbull and Bridgeport, with the lower portion flowing through con-
centrations of commercial-and industrial developments, Lake Forest,
located 2.5 miles above the mouth-of the brook and covering an area
of about 65 acres, is surrounded with private developments. Below
the lake, the stream bed is relatively steep, falling about 150 feet
to the confluence, CE :

9. NATURAL RESOURCES

a. Water supply. The Pequonnock River is of relatively good
quality and an important potential source of water supply. It is the
last unused source of fresh surface water supply feasible of develop-
ment in the area around Bridgeport. The region is one of burgeon-
ing population with corresponding increasing demands on water re-
sources for water supply and.for maintenance of water quality.

b. Recreation. The Pequonnock River basin provides great
potential for such outdoor recreation as swimming, boating, pic-~
nicking, camping, and hiking. Having unpolluted water as far down-
stream as the Bridgeport line, the basin provides a convenient sport
fishery located near areas of concentrated population, Indeed, this
strategic location magnifies the value of all the basin recreational
facilities.

SECTION V - WEATHER AND FIL.OODS
10, TEMPERATURE |

The Pequonnock River basin has a variable climate and, due
to its proximity to the Atlantic Ocean, escapes the severity of
cold and depth of snowfall experienced in the higher elevations of
interior New England, The average annual temperature of the basin
is about 51°F. Extremes in temperature range from occasional
highs of 100°F. to lows of -20°F,



11. RAINFALL

The mean annual precipitation over the basin‘is about 48 inches and
is distributed approximately uniformly throughout the year. Monthly
extremes at Bridgeport, however, have varied from a high of 18,77
inches in July 1897 to a low of less than 0, 1 inches on occasions.

12, FLOODS

Major floods in the Pequonnock River basin have usually been
caused by heavy rainfall associated with storms of tropical or extra-
tropical origin which have traveled northward along the Atlantic coast,
The largest floods in the basin occurred in July 1897, July 1905, March
1936, September 1938, December 1948, and August and October 1955,
The floods of March 1936 and December 1948 were exceptional in that
they were produced by winter-type cyclonic storms, The largest and
most damaging flood in the basin since the turn of the century occurred
in October 1955, ‘

13. FLOOD FREQUENCIES

The frequency or percent chance of occurrence of peak discharges’
in the Pequonnock River was determined from a regional analysis based
on records at U, S. Geological Survey gaging stations on nearby streams.
The frequency analysis, made in accordance with standard methods of
the Corps of Engineers, indicated that the October 1955 flood, which had
an estimated flow of 5,800 c. f. s. (cubic feet per second) at the Boston
Avenue bridge in Bridgeport, was a 50-year flood or had a 2 percent
chance of occurrence in any given year. =

14, STANDARD PROJECT FLOOD

A standard project flood is a synthetic flood used by the Corps of
Engineers to measure the flood potentialities of a river basin, It
represents flood discharges which may be expected from a combination
of severe meteorological and hydrologic conditions that are considered
reasonably characteristic of the geographic region involved, excluding
extremely rare combinations., The standard project flood is used as
criteria for establishing design grades for walls and dikes in local
protection projects, for determining the desirable design capacity of
channel improvement projects, and for checklng the effectiveness of
flood control reservoirs, :



The standard project flood for the Pequonnock River has a peak
discharge of 16,100 c.f.s. at the Boston Avenue bridge and would be
a 200-year flood or have a 0.5 percent chance of occurrence in any
given year,

SECTION VI - POPULATION AND ECONOMIC DEVELOPMENT
15. POPULATION
The population of the basin is concentrated almost entirely in two

towns and one city, The last two United States Censuses number them
as follows: '

Municipality . | Population

. - 1950 1960
Bridgeport. 158, 709 156,748
Trumbull 8, 641 . 20,379
Monroe 2,892 6, 402

The greatest concentration of population occurs at Bridgeport,
whiclr is the second largest city in the State. Smaller concentra-
tions are found in the primarily residential parts of the basin: at
Trumbull Center and Long Hill, in the town of Trumbull; and at
Stepney and Upper Stepney,in the town of Monroe.

It is estirmated that over 400, 000 people live within a 10-mile
radius of Trumbull, and one million live within a2 25-mile radius.

l16. MANUFACTURING

Nearly 54 percent of the labor force in the Bridgeport labor
market area, composed of Bridgeport and contiguous towns, is
employed in manufacturing. Manufactured goods include aluminum
and zinc castings, automobile bodies, brass goods, cartridges and
firearms, elecirical apparatus and appliances, fabricated metals,
machine tools and accessories, plastics, sewing machines, steam
specialties, and wiring devices.

17. AGRICULTURE

Fairfield County - in which the Pequonnock River lies - is a
region of densely populated centers and of areas of accelerating
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real estate development, “Mainly because sf these conditions, the price
of agricultural land in thie countyis dver three‘times the average for the
entire state, Value of ctops harvested in the county averaged $135 per
acre, and in the entire state, $201 per acre, according to U. S, Agri-
cultural census figures for 1950,

Fruit growing is practiced in the basin, several orchards being
located in Trumbull and Monroe,

18, TRANSPORTATION -

The basin area is served by the New York, New Haven and Hartford
Railroad, numerous motor common carriers, and a nearby municipal
airport. A network of paved roads crisscrosses the basin, facilitating
highway travel. A steamboat line from Port Jefferson, Long Island to
Bridgeport provides passenger and freight service. Heavy shipping is
handled at numerous dock: fac111t1es at Bridgeport harbor, a port for
large ocean going vessels.: : C

Navigation on the Pequonnock River has been improved as a Federal
project providing for a chanhel with a minimuni depth of 18 feet and
width of 125 feét, extehding frem the head of the Bridgeport Harbor
main ship channel at the Connecticut ‘Turnpike bridge up the tidal
estuary to within 600 feet of the River Street bridge in Bridgeport.
Controlling depths in the projectare 35 feet in the main channel and 15
feet in the Pequonnock River channel, with the exception of a 13-foot
depth through the Ea.st Wash1ngton Avenue draw passage

19. TRENDS OF DEVELOPMENT

The Pequonnock River basin lies in the eastern part of Fairfield
County, the most prosperous and fastest growing county in Connecticut,
Served by thé main line of the New Haven Railroad and :a modern high-
way system and lying only 56 miles to the northeast of New York City,
the basin area has shared in the county's growth, -Trumbull, a town in
the center of the basin; more than doubled its population in the decade
1950-196€, While Bridgeport proper lost slightly in population in the
same decade {1, 2 percent), following the nation-wide trend for large
central cities, the basin portion of the city has experienced a growth
in facilities which has completely built over the area in the basin be-
low U. S. Route 1A, Over 20 percent of the usable flood plain in
Trumbull'is built over with housing; at the present rate the entire
usable flood plain will be built over by -1970. In Bridgeport, most of
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the flood plain is occupied by commercial and light industrial properties.
In one area of about three blocks, some of the land is occupied by
marginal type housing, mainly single units., The current prices and
demand for land in this area are such that this land will undoubtedly
change to commercial use by 1975 :

SECTION VII -~ FLOOD DAMAGES
20, EXTENT AND CHARACTER OF FLOODED AREA

Over 340 acres of land are susceptible to flooding by the Pequonnock
River between Daniels Farm Road in Trumbull, just below the proposed
project, and Bridgeport Harbor. The upper reaches of the flood plain
in Trumbull are residential in character, Some 50 dwellings, the
majority less than 10 years old, would be damaged by floods of the mag-
nitude of the October 1955 flood. The average value of these houses is
in excess of $25,000. Downstream of the Trumbull-Bridgeport line,
the river flows through Beardsley Park, a large municipal park, to U.S.
Route 1A north of the center.of Bridgeport. Beyond Route lA, the.
river flows through a completely built-over commercial and light
industrial area to Bridgeport Harbor. A large shopping center, a twin
drive-in theater, 27 small industrial plants and numerous small com-
mercial enterprises occupy the flood plain in this zone, The shopping
center, which containg 22 individual outlets, is of recent construction,
the rest of the area is older.

21, RECURRING LOSSES

If the record flood of October 1955 were to recur under current
economic and physical conditions, losses in the Pequonnock River
basin would amount to $1, 454, 000, Major losses would be incurred
in the shopping center which would have over five feet of water in
the parking areas, and there would be substantial damages to housing
developments in Trumbull, Damages would also be suffered by 116
commercial and industrial establishments in Bridgeport. U. S.
Route 1A and Connecticut Route 127 would be covered by over three
feet of water cutting off access to Trumbull from the south,

22, ANNUAL LOSSES -

Estimated recurring losses along the river were converted to
average annual losses in accordance with standard Corps of Engineers
procedures. Average annual losses amount to $116, 100 in the
Pequonnock River basin below Daniels Farm Road in Trumbull.
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23. FUTURE ANNUAL LOSSES ¥

Full development of the flood plain in Trumbull will mean an in-
crease in annual losses in that area of $18,000:by 1970, at which time
flood prevention projects might be expected to be in operation; there-
fore, no discounting of losses for the time lag is necessary. For the
area in Bridgeport, where'a change in use is projected, losses were
increased by the difference between a unit square foot price for com-
mercial losses and a unit square foot price for residential losses for
the residential area involved, discounted for the assumed five-year
time lag after 1970, Future annual losses in the ba.sm amount to
$142, 600 at the 1964 pnce level. :

SEC TION VIII - IMPROVEMENTS BY FEDERAL AGENCIES
24, CORPS OF ENGlNEERS’

There are no Corps of Engineers flood control prOJects on the
Pequonnock Rlver or its tributaries, The existing Federal naviga-
tion progect in Brldgeport Harbo‘r is descrlbed in paragraph 18,

25, SOIL CONSERVATION SERVICE

The Soil Conservation Serv1ce’ of ‘the Department of Agriculture
is delaying the initiation of a study of the Pequonnock River basin
pending completion of the Corps of Engineers study and submission
of this report.

"SECTION IX - BASIN PROBLEMS -
26, FLOOD CONTROL

The Pequonnock River basin is susceptible to floods caused by
heavy rain or heavy rain and melting snow, Flood stages in the lower
portions of Brldgeport are affected by tidal conditions in Long Island
Sound., :

All practicable methods of solving the flood problems were con-
sidered, including construction of reservoirs, protection by dikes and
flood walls, channel relocation or enlargement, and flood plain zoning,
The extent to wh1ch development has already taken place in the flood
plain indicates that flood plain zoning would at best be an incomplete
solution to the Pequonnock River basin flood problems. On a long
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range basis, however, it would be of supplemental benefit to flood
protection works. :

Under existing legislation, the Water Resources Commission of
the State has the authority and responsibility to establish river encroach-
ment lines, The establishment of these lines where necessary to limit
future building of any obstruction or other encroachment without permit
would be of additional benefit,

27. RELATED WATER RESOURCES PROBLEMS

In planning for flood control in the Pequonnock River basin, con-
sideration was given to all related water uses that might be affected
by the plan or coordinated with the studied works. Related purposes,
including water supply, recreation, fish and wildlife conservation and
enhancement, low flow augmentation, and hydroelectric development,
are discussed in the following subparagraphs.

2. Water supply.

(1) Existing system. The Pequonnock River basin lies
entirely within the service area of one water supplier, the Bridgeport
Hydraulic Company, an investor-owned company, which provides water
for industrial and domestic users in the towns of Easton, Fairfield,
Monroe, Shelton, Stratford, Trumbull, Weston, and Westport, and the
city of Bridgeport, an area with a total 1960 population of about
317,500, In addition, the town of Redding, with 3,359, will probably
be included in the service area before 1980, The company's system
presently has a safe yield of 15 m. g, d. (million gallons per day)
from ground water sources and 57.5 m. g, d. from surface sources,
The demand for water in this service area, amounting to 54.7 m. g. d.
in 1963, has increased in the past decade and a half at a rate 'of about
1.5m,g.d, per year as a result of serving a larger population each
year and a growing per capita consumption of water, While per
capita consumption of water is not expected to increase at as great
a rate in the future, the number of people served is expected to in-
crease greatly as a result of population growth and because the
company expects to serve an increasing percentage of the population
in the service area, reaching 99 percent by the year 2020, Forty
percent of the company's present demand is for industrial supply
and this proportion is projected to continue in the future,
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(2) Future water supply needs and availability. Considering the
trend toward increasing population served by the Bridgeport Hydraulic
Company, the Department of Health, Education, and Welfare estimates
that water supply demand in the service area: will exceed the available
supply from the présentlydeveloped sources by 1975 and will double the
present demand by the year 2000, when an additional 41,5 m, g, d, will
be needed, New sources of supply for this area must therefore be
developed in the immediate future, '

The company is giving consideration to reconstruction of its
former Trumbull Pond water supply reservoir on the Pequonnock River
in Trumbull, Increased supplies may-alsc.be obtained from further
development of the company's Housatonic well field, now producing about
12 m, g.d.” The Bridgeport Hydraulic Company has conducted an extensive
search for additional ground water supplies, but has so far been unsuccess-
ful in locating any sizeable, new ground water sources.

b, Stream flow releses for low flow regulation., The portion of the
Pequonnock River valley below the proposed project contains outstanding
natural recreation features, Directly below the proposed damsite is a
highly rugged and scenic gorge, an exceptional attraction in the southern
portion of Connecticut. The gorge, owned by the Bridgeport Hydraulic
Company, is open to the public and receives a high degree of leisure
time use, The 4% miles of river between the proposed project and
Bunnells Pond, along with the adjacent land area, is leased by the
Connecticut Board of Fisheries as a public hunting and fishing area and
is classﬁled as excellent for “put ‘and take' trout f1sh1ng and pheasant
hunting, : - :

The waters of the Péquonnock River downstream of the proposed
project are of relatively good quality, There is no significant waste
discharge into the river and there is no indication of potent1a.l industrial
waste discharge developlng in the dralnage area.,

Bunnells Pond, formed by a small dam on the Pequonnock River,
is fifty -five acres in‘size., It is part of the city of Bridgeport's 250-
acre Beardsley Park development which has facilities for swimming,
sunbathing, and picnicking. This very attractive and well landscaped
park is used intensively by the residents of Bridgeport,

However, need for water supply threatens these natural and man-
made values, The Bridgeport Hydraulic Company will soon be forced to
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draw on the Pequonnock River at the Trumbull Pond site, which is the
last economically feasible site for development of 2 surface water supply
within the company'§ service area around Bridgeport, The company
will probably either \participate with the Federal Government in the
recommended multiphe-purpose project or construct its own single-
purpose reservoir if the multiple-purpose project is not constructed.
Since the company owns \complete water rights to the flow of the river,

it cannot always be expecded to provide normal downstream flow from
this site in periods of short\gupply. The only other sources of flow in
the downstream area are frory a few seasonal tributary streams and -
flows from Pinewood Lake, which would probably be withheld in summer
months,

Unless storage for stream itlow release is prov}’d in the
recommended project, the effects om\the downstream {ia ould be
severe, with river flows reduced up td 80 percent. 4¥ miles of
trout stream between the recommended\project and Buynellls Pond
would be depleted due to drying up of a major portionkof the river and.

warming of any remaining water. Summey, use ]ﬁme s Pond would
present a hazard to public health because of\low\flows arfd high tem-

peratures combined with the increased desirg of tle/pu
this season,

sary in conjunction with the water supply storage t® prevent substantial
3\ Trumbull project

depletion of the existing trout fishery, and harmful effé cts on the public
swimming facility at Bunnells Pond.

Stream releases are not considered necessary for Waste dilution
since there are at present no important waste discharges to\the
Pequonnock River. Plans for a future sewage system in Trukbull will
require that an outfall line be constructed to discharge into thé river
downstream of Beardsley Park and only a short distance above dhe
river mouth. In its report, the U. S. Public Health Service of the
Department of Health, Education and Welfare concludes: "Water %
storage to provide dilution of treated municipal and industrial waste},
in the Pequonnock River basin is not presently needed, nor will it be
needed in the future..." N
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Additional storage in the project to augment low stream flows
would realize further benefits from.an increase in existing recreational -
and fishery uses and improverment of aesthetic values downstream, '

c. Recreation, ''The demand for outdoor recreation is surging,
Whatever the measuring rod, . . « . . it is clear that Americans are
seeking the outdoors as never before, And this is only a foretaste of
what is to come. Not only will there be many more people, they will do
more, and they will have more money and time to do it with, By 2000,
the population should double; the demand for recreation will triple, " re-
ports the Outdoor Recreation Resources Review Commission., There are,
at present, over one million people now living within a 25-mile radius of
the Trumbull Pond damsite, The 10 existing state parks and forests in
this area are unable to meet the recreation needs of this high population
density as augmented by a large tourist and summer resident influx.

d. Power development, Some of the falls in the river have been
utilized over the years for water power, Although small amounts of
power might now be developed at a few locations in the basin, the Federal
Power Commission finds that it would not be practicable nor economically
feasible to do so. ' C . '

SECTION X - IMPROVEMENTS CONSIDERED
28. GENERAL-

Studies for this report, considering the needs for flood control and
basin water resourtes development on the Pequonnock River, found four
alternative projects physically feasible: a four-purpose dam and reser-
voir for flood control, water supply, low flow augmentation, and recrea-
tion; a three-purpose dam and reservoir at the same site, for flood con-
trol, low flow auvgmentation, and recreation; local protection works
along the Pequonnock River downstream of Bunnells Pond and along the
Island Brook tributary; and less extensive local protection works along
the Pequonnock River, " ' ‘ :

Neither of the two considered local protection projects proved to be
economiically justified at this time., Although the three-purpose project dam
and reservoir {without water supply} is equally as justified as the four-
purpose project {(with water supply), the ability of the site to economi-
cally fulfill the water supply function and the expressed interest of the water
supplier in the area dictated the selection of the four-purpose project.
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draw on the Pequonnock River at the Trumbull Pond site, which is the
last economically feasible site for development of a surface water supply
within the company's service area around Bridgeport, The company
will probably either participate with the Federal Government in the
recommended multiple-purpose project or construct its own single-
purpose reservoir if the multiple-purpose project is not constructed.
Since the company owns complete water rights to the flow of the river,
it cannot always be expected to provide normal downstream flow from
this site in periods of short supply, The only other sources of flow in
the downstream area are from a few seasonal tributary streams and
flows from Pinewood Lake, which would probably be withheld in summer
months,

Unless storage for stream flow release is provided in the
recommended project, the effects on the downstream area could be
severe, with river flows reduced up to 80 percent. The 43 miles of
trout stream between the recommended project and Bunnells Pond
would be depleted due to drying up of a majer portion of the river and
warming of any remaining water, Summer use of Bunnells Pond would
present a hazard to public health because of low flows and high tem-
peratures combined with the increased desirc of the public to swim at
this season,

In its report, the Public Health Service finds that, during periods
of low flow, the natural runoff would be cut off by the proposed project.
This would result in deterioration of water quality as well as reduce
streamflow below the level necessary to maintain a suitable fish and
wildlife habitat. Damages to water quality would include, but not be
limited to, reduced dissolved oxygen levels, higher water temperatures,
and the build-up of algae and bacteria, all of which would diminish the
aesthetic character and beneficial uses of the river. ‘

The Service concludes that additional streamflow will be needed to
control the effects of land drainage and urban runoff as the area be-
comes increasingly urbanized. Storage requirements for the project,
however, cannot be ascertained until data are available from com-
prehensive water pollution control studies presently under way in the
region,

It is concluded that storage for water quality control is necessary
in conjunction with the water supply storage to prevent substantial
loss of public use of the Pequonnock River below the Trumbull project
due to decreased aesthetic values of the river, partial or complete
depletion of the existing trout fishery, and harmful effects on the
public swimming facility at Bunnells Pond.
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¢, Recreation. '"The demand for outdoor recreation is surging,
Whatever the measuring rod, . . . . , it is clear that Americans are
seeking the outdoors as never before. And this is only a foretaste of
what is to come, Not only will there be many more people, they will do
more, and they will have more money and time to do it with, By 2000, -
~ the population should double; the demand for recreation will triple, ' re-
ports the Qutdoor Recreation Resources Review Commission, There are,
at present, over one million people now living within a 25-mile radius of
the Trumbull Pond damsite. The 10 existing state parks and forests in
this area are unable to meet the recreation needs of this high population
density as augmented by a large tourist and summer resident influx,

d. Power development. Some of the falls in the river have been
utilized over the years for water power, Although small amounts of
power might now be developed at a few locations in the basin, the Federal
Power Commission finds that it would not be practicable nor ecoriomically
feasible to do so. | R

SECTION X - IMPROVEMENTS CONSIDERED
28. GENERAL

Studies for this report, considering the needs for flood control and
basin water resources development on the Pequonnock River, found four
alternative projects physically feasible: a four-purpose dam and reser-
voir for floed control, water supply, water qﬁality control, and recrea-
tion; a three-purpose dam and reservoir at the same site, for flood con-
trol, water quality control, and recreation; local protection works
along the Peguonnock River downstream of Bunnells Pond and along the
Island Brook tributary; and less extensive local protection works along
the Pequonnock River.

Neither of the two considered local protection projects proved to be
economically justified at this time, Although the three-purpose project dam
and reservoir {without water supply) is equally as justified as the four-
purpose project (with water supply), the ability of the site to economi-
callyfulfill the water supply function and the expressed interest of the water
supplier in the area dictated the selection of the four-purpose project.
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It is considered that this project best satisfies the varied demands for
water use in the basin. A description of the proposed project is given
in the following paragraphs,

29, TRUMBULIL POND DAM AND RESERVOIR

a. Description, The proposed dam and reservoir would be
located on the Pequonnock River in Trumbull at the site of the former
Trumbull Pond water supply reservoir of the Bridgeport Hydraulic
Company, approximately 6 miles above the River Street bridge in
Bridgeport. The dam would be of rolled earth fill with a length of
about 750 feet and top at elevation 285 feet m. s.1l. (mean sea level),
or 129 feet above stream bed. A chute spillway, 200 feet long, would
be located in the east abutment.

Artist's Conception of Trumbull Pond Dam and Reservoir
(Proposed Route 25 relocation to right, Whitney Avenue in background)
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At spillway crest elevation 270 feet m.s.l., the reservoir would extend
about 2.5 miles upstream of the dam and provide a total storage capacity
of 13,780 acre-feet, of which 5,980 would be for flood control storage,
5,850 for water supply, 1,350 for augmenting existing stream flow, and
600 for sediment storage, With the drainage area totaling 14 square
miles, including the 3,9 square miles of an intermittent diversion from
the West Branch, the flood control storage would be equivalent to 8 inches
of runoff. A 900-foot long dike at the upstream end of the reservoir would
be required to protect the relocated Route 25 proposed by the State of
Connecticut, A reservoir map is shown on Plate 2; a general plan of the
dam and appurtenant structures is shown on Plate 3,

b. F1700d Control,

(1) Reservoir regulation. Regulation of flood control storage in
Trumbull Pond Reservoir would be automatic by means of an ungated out-
let at elevation 244, reducing all floods on the Pequonnock River through
Trumbull and Bridgeport, In a recurrence of the record flood of October
1955, the peak discharge would be reduced from the 4,110 c.f.s. to about
450 c.f.s., at Trumbull and from 5,800 c.f.s. to 3,600 c.f.s, at the
Boston Avenue bridge in Bridgeport. The standard project flood would be
reduced from 16,100 c.f. s, to 7,700 c.f.s. at the Boston Avenue bridge,

(2) Degree of protection, The reservoir would have sufficient
flood control storage capacity to store a recurrence of the maximum
flood of this century in the basin, that of October 1955, 1If a flood equal
to the standard project flood should occur, the spillway would operate,
but its discharge would be desynchronized with other downstream flows
and the flood peak would be reduced by about one-half,

c. Water supply. The full water supply pool at elevation 237 feet
m., s. 1. would store 1,9 billion gallons and would cover 178 acres., The
dead storage pool would provide space for any sediment which might
collect in the reservoir, The project land and areas immediately ad-
jacent to it are undeveloped and are owned by the Bridgeport Hydraulic
Company, which also owns riparian water rights to the total flow of the
river at the site, The water supply outlet works would consist of a
twin~-chambered intake tower housing multiple intake gates. The lowest
intake would also permit emptying the reservoir. Discharge may be
made independently from each chamber through two 30-inch conduits
passing under the dam to a gated outfall structure. Flows may then
pass into the water supply system or be diverted for low flow release,
as desired.
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The capacity for the recommended water supply pool was
established as the reasonable amount of storage which would supply
9 million gallons daily with some reserve, The year of expected first
use of the water supply is 1975, or five years after the assumed date
of completion of the project.

d. Water quality control, Downstream from the recommended
project, the Pequonnock River valley now provides excellent recrea-
tional facilities and opportunities: swimming, sunbathing, and pic-
nicking at Bunnells Pond in Bridgeport's Beardsley Park and "'put and
take' pheasant hunting and trout fishing along the reach between the
park and the project., This is an area of natural habitat for fish and
wildlife indigenous to the region, managed by the Connecticut Board of
Fisheries and Game, which leases and stocks the land and river,

The minimum storage required to maintain present natural
conditions of flow is estimated at 260 acre-feet. However, the re-
sources of the Pequonnock River can be more fully developed and
enhanced by providing a greater amount of storage, The Fish and
Wildlife Seirvice of the U, S. Department of Interior recommends 3
cubic feet per second of stream flow at all times to produce the
desired amount and thermal quality of water. To maintain this flow
during critical low flow periods would require a total storage of 1,350
acre-feet. The reservoir, at full storage capacity for water supply
and water quality control, would be at elevation 244 feet, msl, and
extend upstream about 2,1 miles with a surface area of 198 acres.

Releases from this storage of 1,350 acre-feet would be
adequate to support a permanent trout stream habitat, according to
the Fish and Wildlife Service and the Connecticut Board of Fisheries
and Game, The Service estimates that additional benefits to the
fisheries resources of the river and Beardsley Park Pond would
result,

The Public Health Service, while -recognizing the need for
storage for water quality control, indicates that information and data
which will make possible a determination of required water storage
for water quality control purposes will not be available until the time
of design studies. For the purpose of this report, it is assumed that
the 1, 350 acre-feet of storage for enhancing the fishery resource is
also adequate-for water quality control purposes,’ '

e. Recreational developndent.

(1) General, Excellent recreational opportunities could be
provided by the Trumbull Pond project with recreational develop-
ment included as a project purpose. The project is located in an
area of unspoiled scenic beauty, unusual for this highly-developed
region of Connecticut, A natural gorge in the river valley im-
mediately below the damsite presents steep, rugged, and wooded
valley walls, The unspoiled terrain and rugged scenery of the area
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and the interest attachingto the dam and associated works would attract
sightseers and picnickers, The proximity of major intérstate highways
would assure full'use; The permanent pool would provide scenic beauty
and opportunity for 11m1ted, watér-based recreatwn, 1nc1ud1ng boating
and flshmg. The Brldgeport Hydraulic Compa.ny, in 1nd1cat1ng interest
in the water supply aspects of the project, also 1nd1cated that such'as-
sociated uses would be permitted. Under Connecticut sta.tutes, bathing
or swimming, however, is proh1b1ted in water supply reservons.“ ‘

(2) Reoreénonal' fa'c111f1es The recrea.tmn area would be’
developed in 6 acres of project land located aboveé spillway crest on the
southwestern edge of the reservoir adjacent to the damsite. -Develop-
ment would include a plcmc sute w:.th tables and benches, parkmg areas,
overlook sites, hiking trails, comfort statlons, a shelter fac111ty, and
access roads for the general public. A boat launchlng area would be
located at the upper end of the reservoir, Recrea.tlonal developrnent
would be limited by the restrictions pertaining to pernutted uses of
water supply reservoirs, Limited use of land below spillway crest N
elevation would be allowed if compatible with the flood control and
water supply features of the reservoir, The expected visitor- day at-
tendance would be 50, 000 per year, 1nc1ud1ng 20 000 s1ghtseers and
30,000 visitors to the plcmc areas,

(3} Access, To use the project area, out-of-town visitors
coming from Br:dgeport via Route 25 (as relocated) would take an Hoff"
ramp at Whltney Avenue {as relocated) and skirt the progect area on
Route 127 and old Route 25 to reach the access road. Those returmng
by way of Br1dgeport would have an a.ccess to the southbound lane of
Route 25 at the Whitney Avenue interchange, Visitors coming via 25
from the north would exit from and re-enter the h1ghway by one of the
other nearby 1nterchanges

SEGTION XI - FIRST COSTS AND ANNUAL CHARGES
30. FIRST COSTS

In the estimate of constructlon and relocatlon costs, unlt pr1ces '
are based on average bid prices for similar work in the same general
region, The adopted unit prices are adjusted to current price 1evels
and include allowances for contingencies. Valuation of pro,perty,
based on the Market Data Approach, reflects recent sale values in
" the area. Land costs are based on the estimated fee value, The
costs for englneenng and overhead are ba.sed on knowledge of the
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site and experience on similar pro;ects. Investment costs include
interest during constructior of 3. 1/8 percent for one-half the estimated
construction period of 2. years, . A summary of first costs of the pro-
posed pro_]ect is" gwen”l ri - o L

The estimate of co‘sit"é"ii’hs" Baddd of the assumption that the State
will construct the new highway (a relocation of present Route 25) along
the eastern side of the project area and relocate Whitney Avenue, all
.substantially as shown on Plate 2, prior to construction of the reser-
voir project. Under this assumption, the cost of the reservoir project
includes construction of a dike at the upper end of the reservoir to
protect the highway, and severance costs for land whlch w111 be between
the reservoir and the highway,

31, ANNUAL CHARGES

Avefage annual costs are based on ah annual interest rate of
3-1/8 percent. Annual costs include all ant1c1pated cha.rges for project
maintenance, operation, and major replacements, 1nterest on the pro-
ject investment and costs of amortizing the project investment over the
100-year assumed economic life of the pro;ect and loss of taxes on
land required for the project. Annual charges are summarized in
Table I. L

SECTION XII - BENEFITS

AR S

3.2_. FLOOD CONTROL BENEFITS

a. Flood damage prevention, Average annual flood damage
prevention benefits from the Trumbull Pond Dam and Reservoir are
computed at $100, 700 at the 1964 price level, This amount is
derived as the difference between the annual losses expected to
prevail in the basin in 1970 and the average annual losses remaining
after construction of the project, and inclGdes ‘benefits, based on
expected growth, amounting to $15,000 in Trumbull and $5, 700 in
Bridgeport. In deriving growth benefits, annual losses in Trumbull
were increased by the ratio of total usable land area to present land
area used, Annual losses in Bridgeport were increased by the
difference between the unit square foot price for commercial losses
and the unit square foot price for residential losses multiplied by
the square feet of residential area involved, This increase was
then discounted at 3-1/8 percent for the 5-year lag in time expected
between the completion of the project and the date when change in
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| TABLEL

TRUMBULL POND DAM AND RESERVOIR
FIRST COSTS AND ANNUAL CHARGES
(1965 Price Level)

FIRST COSTS

Lands and damages ‘ o o - $ 935,000
Reservoir _ ‘ R o _ 100,000
Dam | | - 3,020, 000
Recreation facilities : _ 40, 000
Engineering and design 500,000
Supervision and administration S - 405, 000
Total estimated First Costs ) $5, 000, 000
Interest during qq_ﬁstructibh N S - 156,000
| 'Tofagl P:roj_e‘c:t Investment - . | - $5,156,000

ANNUAL GHARGES

Interest . ‘ - . $ 161,100
Amortization - 7,800
Operation and maintenance , 23,000
Major replacements ' : 4, 600

Total Financial Annual Charges | | $ 196, 500
Loss of taxes o - o | 13,800

Total Ecoﬁomic Annual Charges ‘ $ 210,300
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land use will be completed.. Additional growth after 1975 is not
included since it is anticipated the flood plam area will be. fully
utilized by that time.,"

b, Enhancement, Flood stage reductlons effected by the recom-
mended reservoir would, in time, encourage h1gher utilization of
downstream lands and buildings. The degree and form of such utili-
zation, however, is conjectural and no higher utilization or enhancement
benefits have been assigned to the project, |

¢, Intangible benefits, Important intangible benefits to the general
welfare and security of the people, which cannot be measured in mone-
tary terms, would be realized from stage reductions effected by the
project. The threat of loss of life or of physical injury, and the
potential danger of disease arising from polluted floodwaters would be
greatly reduced,

33, WATER SUPPLY BENEFITS

Annual benefits of $120, 000, attributable to water supply storage
in the multiple-purpose project, were derived on the basis of the
annual charges for the most likely, least costly alternative for such
supply. Two alternatives are available to provide the same municipal
and industrial water supply as the multiple-purpose Trumbull Pond
project. Orne alternative would be construction of adchtlona.l pumplng
facilities and pipeline from the Housatonic River well field of the
Bridgeport Hydraulic Company., The other would be construction of
a single-purpose, water supply reservoir at the Trumbull Pond site.
Studies by the Public Health Service of the U. S, Department of
Health, Education and Welfare indicate that the least costly way to
obtain the same benefits and, therefore, the "most likely" alternative’
would be the construction of a single-purpose water supply dam and
reservoir,

34, FISH AND WILDLIFE BENEFITS .

The Bureau of Sport Fisheries and Wildlife, Fish and Wildlife
Service, Department of the Interior, has prepared a report on the
fish and wildlife resources related to the Trumbull Pond Dam and
Reservoir in cooperation with the Connecticut State Board of
Fisheries and Game. A summary of their findings is given below,
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a, Fishery resources. The multiple-purpose project would provide a
cold-water lake fishery, the only such fishery within a 20-mile radius, The
reservoir would be stocked with catchable trout by the State of Connecticut
since free public access would be provided., It is estimated that the average
annual fishing pressure over the 100-year project life will be about 42, 000
man-days, an increase of 40,300 over pre-project conditions. Downstream
of the project, augmentation of low flows would permit 8, 400 man-days of
fishing annually, an increase of 5, 600 man-days, Low flow releases are
also expected to change the fishery habitat of Bunnells Pond from a warm-
water habitat to a marginal cold-water habitat capable of supporting an
average annual fishing pressure of 9, 800 man-days, an increase of 8,400
over existing conditions, ‘

The net increase in fishery benefits creditable to the proposed pro-
ject is 40, 300 man~days of lake fishing in the reservoir and 14, 000 man-
days of fishing downstream of the project. Annual values of these benefits
as estimated by the Figh and Wildlife Service, are $161, 000 and $49, 000
respectively. : '

b. Wildlife resources. Pheasant is the most important game species
in the project area and receives heavy hunting pressure. The hunting is
maintained by put-and-take stocking by the State at an annual rate of about
200 birds., The principal pheasant habitat is in that portion of the valley
which will be inundated by the proposed project or the single-purpose water
supply project which will be built by private interests if the multiple-purpose
project is not constructed, The pheasant-hunting opportunities will there-
fore be totally lost either with or without the Federal project.

35. WATER QUALITY CONTROL

a... Tangible benefits. As noted above,the U, S. Fish and Widlife
Service estimates that benefits of $49, 000 would accrue to downstream
fisheries as a result of low flow releases, Although these benefits are
part of the owver-all fish and wildlife benefits accruing to the project, they
have been segregated and considered as water quality control benefits in
order to properly evaluate the economic justification for including storage
for this purpose. Additional tangible benefits are not determined at this
time by the Public Health Service although it considers that water quality
control should be included as a project purpose to which benefits will be
ascribed when quality needs are more adequately defined by comprehensive
water pollution control studies now under way,

b. Intangible benefits, Water quality control also provides real,
although intangible, benefits to recreation, public health, and the
aesthetic character of the area,
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36, RECREATICN BENEFITS

General recreaticnal use of the project would amount to an esti-
mated 50, 000 visitor-days annually, consisting of 20,000 sightseers
and 30, 000 visitors to the picnic area development, resulting in
annual benefits of $15, 000, ‘

37. TOTAL ANNUAL BENEFITS

Annual benefits accruing to all purposes in the Trumbull Pond
Dam and Reservoir would total $445,700. Table II summarizes bene-
fits accruing to the progect

TABLE 11

ANNUAL BENEFITS
TRUMBULL POND DAM AND RESERVOIR

Benefit Amount
Flood control $100, 700
Water supply 120, 600
Recreation 15, 000
Fish and wildlife 161,000
Water quality control 49, 000(1)
Totals $445, 700

(1) Benefits to downstream fishery only; additional
benefits anticipated by Public Health Service

SECTION XIII - ALLOCATION OF COSTS AMONG PURPOSES .

38. GENERAL

Costs to the several project purposes were allocated by the
""Separable Costs-Remaining Benefits" method, Under this method,
each purpose is first allocated its separable cost (the cost direct-
ly traceable to its inclusion in the multiple-purpose project), The
joint costs (costs remaining after all separable costs are deducted
from the total cost) are then allocated by distribution among the
project purposes in proportion to the excess of benefits over
separable costs estimated for each purpose, This method assures
that all purposes served by the project share equitably in the bene-
fits of multiple-purpose construction. Table III summarizes the
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results of the allocation for the proposed proéject.
is the first cost plus interest during construction,

TABLE III

The total investment

SUMMARY OF ALLOCATION OF COSTS

Purpose

Flood control
Water supply
Recreation{l)

Water quality(Z)

Totals

First Cost

$1,929, 000

2,475, 000 2,554, 000
143, 000 147, 000
453, 000 467, 000

$5, 000, 000 $5, 156, 000

Investment

$1, 988,000

Annual Charges

$ 74, 800
105, 900
11, 900
17,700

$210, 300

(1) Based on benefits to general recreation and reservoir fishing,

(2) Based on benefits to downstream fishing.

SECTION X1V -~ PROJECT FORMULATION

39. COMPARISON OF BENEFITS AND COSTS

A comparison of benefits accruing to each project purpose with the
costs allocated to the respective purpose indicates that each project pur- .
pose is amply justified as summarized in Table IV, The overall benefit-
cost ratio is 2.1 to 1,

Purpose

Flood control
Water supply
Recreation

Water quality

thal s

TABLE 1V

ECONOMIC ANALYSIS

Annual Annual
‘Benefits Costs
$100, 700 $ 74,800
120, 000 105, 900
176,000(1) 11,900
49,000 _17,700
© $445, 700 $210, 300

Benefit:
Cost Ratio

(1) Includes benefits to general recreation and to reservoir fishing.
(2) Includes benefits to fishery only; additional benefits are anticipated,
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SECTION XV - APPORTIONMENT OF COSTS AMONG INTERESTS
40. FLOOD CONTROL

Flood control benefits which would be realized from construction
of the selected project will be wide-spread., The costs allocated to
flood control are therefore considered to be all Federal,

4l. WATER SUPPLY

Costs of the proposed project allocated to water supply will be
reimbursable under the provisions of the Water Supply Act of 1958,
as amended. The Bridgeport Hydraulic Company, which owns most
of the reservoir lands and the downstream water rights, has indicated
its interest in participating in the project, The Act also stipulates
that the costs allocated to anticipated future demands may not exceed
30 percent of the total estimated cost of the project. Total costs of
the selected project allocated to water supply are $2, 475, 000 of
which $975, 000 may be attributed to water supply for immediate use
and $1,500, 000 to future use, This amounts to 19,5 percent and 30
percent respectively of the total estimated project cost.

42, RECREATION

a. General criteria, Cost sharing for those portions of the
project costs assigned to recreation, including fish and wildlife en-
hancement, has been-made in accord with the policy set forth in
House Resolution 9032 introduced on 6 November 1963, This reso-
lution provides that the construction costs of project lands and faci-
lities allocated to recreation and fish and wildlife enhancement in
water resource projects will be borne as stated below:

(1} The separable construction costs will be non-reimbur-
sable and assigned to the Federal Government in the sum of:

{a) The specific costs incurred initially for land and
basic facilities for recreation or fish and wildlife enhancement,

{b) Other costs for lands and facilities included in the
separable costs allocated to recreation and fish and wildlife enhance-
ment, in the aggregate, up to a limit of 25 percent of the first costs
of joint-use facilities, or $5, 000, 000, whichever is less.
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{2} Joint construction costs of lands and facilities allocated to
recreation and fish and wildlife enhancement shall, in the aggregate, be
non-reimbursable and assigned to the Federal Government up to a limit
of 25 percent of the.costs of joint-use land and facilities where such joint-
use costs are not over $10, 000,000,

b. Cost-sharing for selected project. Under the criteria established
by H. R. 9032, the limit on ""other costs' and "joint costs'® for the selected
project are each $1,041, 000 {25 percent of total joint-use costs)., "Other
costs" and '‘joint costs" allocated to recreation and fish and wildlife en-
hancement are, respectively, 0 and $93,000 for the selected
project. All costs allocated to recreation, including fish and wildlife en-

hancement, are therefore non-reimbursable and assigned to the Federal
Government under this criteria. .

c. Cost-sharing under H. R, 5269, Subsequent to completion of
studies for this report, policies and procedures with respect to division
of responsibility between Federal and non-Federal interests regarding
recreation and fish and wildlife enhancement features of Federal multiple-
purpose reservoirs have been in a continuing state of transition, The
policies and procedures set forth in House of Representatives Bill
Numbered 9032 were a part of this transition. The Congress did not act
on H. R. 9032, In the most recent action on this matter, proposed legis-
lation was introduced, with Administration sponsorship, as House of
Representatives Bill Numbered 5269, 89th Congress; First Session,
cited as the "Federal Water Project Recreation Act,'" The Bureau of
the Budget has advised that it expects the agencies concerned to imple-
ment immediately the policies and procedures set forth in the proposed
Act,

Fundamentally, the proposed Act provides for a substantial
level of Federal participation in the cost of development for recreation
and fish and wildlife enhancement at projects such as the Trumbull Pond
Dam and Reservoir if non-Federal interests agree to administer project
land and water areas for these purposes, bear not less than one-half of
the gseparable project costs allocated thereto, and bear all the costs of
operation, maintenance, and replacement of lands and facilities for
recreation and fish and wildlife enhancement. The proposed Act in-
cludes provisions responsive to problems of adjustment to a new policy
in the case of projects for which preauthorization planning is well
advanced, and for adoption of plans to reflect the intentions of non-
Federal interests with respect to participation in the cost of recreation
and fish and wildlife enhancement activities at various stages of project
planning and implementation.
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On the basis of the Administration's position, local interests would
be required fo:

(1) Administer project land and water areas for recreation and
fish and wildlife enhancement: '

{2) Pay, contribute in kind, or repay (which may be through
user fees), with interest, one-half of the separable cost of the project
allocated to recreation and fish and wildlife enhancement, an amount
currenily estimated at $25,000 based on the presently planned level
of development for these purposes; and

(3} Bear all costs of operation, maintenance, and replacement
of lands and facilities for recreation and fish and wildlife enhancement,
an amount currently estimated at $4, 700 on an average annual basis,

43, WATER QUALITY CONTROL

Storage for water quality control, as previously noted, would en-
hance the fishery resources of the Pequonnock River in the reach of
river immediately downstream from the project and in Bunnells pond.
Additional benefits to water quality control, while substantial, cannot
be determined at this time., Since the benefits are widespread, all
costs are considered to be Federal,

"44. SUMMARY OF APPORTIONMENT AMONG INTERESTS

Under the provisions of the policies expressed in the Water
Supply Act of 1958, as amended, and H, R. 9032, $2,525,000 (50.5
percent) of the total project first cost is assignable to the Federal
Government and $2, 475, 000 (49. 5 percent) is reimbursable and
chargeable to local interests, Under the provisions of the cited Act
and H, R, 5269, $2,500,000 (50,0 percent) of the project first cost
would be assigned to the Federal Government and $2, 500, 000 (50,0
percent) would be reimbursable and chargeable to local interests.
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SECTION XVI - PROPOSED LOCAL COOPERATION
45, WATER SUPPLY

a. General requirements,

Local participation in the cost of the selected multiple-purpase
dam and reservoir would include repayment of costs allocated to water
supply under the provisions of the Water Supply Act of 1958, as amended.

Under the provisions of this law, local interests shall enter
into an agreement to pay for the cost of including water supply provisions.
The law provides further that (1) not to exceed 30 percent of the total esti-
mated cost of the project may be allocated to future water supply storage;
and (2) local interests must give reasonable assurances that they will con-
tract for the use of the storage for anticipated future water demands with-
in a period of time which will permit paying out the costs allocated to
water supply within the life of the project.

Water rights for the use of the stored water will be obtained as
necessary by the water users, The local interests contracting for the
use of the water supply storage will also be required to hold the Federal
Government harmless from liability for or on account of any claim for
damages which may be made or asserted as the result of the storage
and withdrawal of water by the user and they will be required to use the
water in a manner consistent with Federal and State laws,

b. Proposed repayment,

{1} Prior to initiation of construction of the reservoir for
flood control, water supply, low flow augmentation, and recreation,
local interests would be retlui'red to enter into a contract with the
United States to provide that the entire amount of the construction
costs, including interest during construction, allocated to water supply
shall be repaid within the life of the project but in no event to exceed
. fifty years after the project is first used for the storage of water for
water supply purposes, except that (1} no payment need be made with
respect to storage for future water supply until such supply is first
used, and (2) no interest shall be charged on such cost until such
supply is first used, but in no case shall the interest-free period
exceed ten years, Local interests would also be required to share
equitably in the annual costs of maintenance, operation, and major
replacements,
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(2) The interest rate used for purposes of computing interest
during construction and interest on the unpaid balance will be deter-
mined by the Secretary of the Treasury, as of the beginning of the
fiscal year in which construction is initiated, on the basis of the
computed average interest rate payable by the Treasury upon its
outstanding marketable public obligations, which are neither due
nor callable for redemption for fifteen years from date of issue,

{3} For the selected Trumbull Pond project, maximum costs,
including interest during construction, which may be allocated to
future water supply are limited by law to 30 percent of the total pro-
ject investment, an amount currently estimated at $1, 547,000, Ad-
ditional costs allocated to water supply, or 19.5 percent of the total
project investment, currently estimated at $1, 007,000, must be,
and are, assignled' to water supply for immediate use, Annual costs
allocated to water supply for maintenance, -operation, and major re-
placements are currently estimated at $17,700. :

46, RECREATION

Under the provisions of H. R. 5269, local interests would be
required to share in the first costs and to maintain the project for
recreation and fish and wildlife enhancement as outlined in para-
graph 42c¢, I

47, ENCROACHMENT LINES -

In addition to assuming costs allocated to water supply, local
interests would be required to establish river encroachment lines
along the channel downstream from the dam to prevent encroach-
ment which would hinder reasonable, efficient reservoir operation,
The State of Connecticut is empowered to establish such encroach-
ment lines, ‘

SECTION XVIL - COORDINATION WITH OTHER AGENCIES
48, GENERAL

Water resource development plans for the Pequonnock River
basin have been reviewed by Federal, State, and local agencies,
including the Public Health Service of the U. S, Department of
Health, Education, and Welfare, the Fish and Wildlife Service of
" the U, S. Department of the Interior, the Connecticut State Water
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Resources Commission, officials of the town of Trumbull, and represen-
tatives of the Bridgeport Hydraulic Company,

The Department of Health, Education, and Welfare prepared a study
on the present and future requirements for water supply for domestic
and industrial use, and for water quality control., The findings of the
Department confirmed the request of the Bridgeport Hydraulic Company
relative to the need and the amount of storage required for water supply
purposes. The Bureau of Sport Fisheries, Fish and Wildlife Service,
Department of the Interior, prepared and submitted estimates of benefits
to fish and wildlife accruing to the project and generally approves the
report as it affects fish and wildlife conservation and enhancement,

Results of studies for this report will be made available to the Soil
Conservation Service of the Department of Agriculture which is delaying
initiation of a study of the basin pending completion of this report.

49, PUBLIC HEARING

A public hearing was held in Trumbull, Connecticut on 8 December
1964 to present the selected Trumbull Pond Dam and Reservoir project
and to obtain the views of interested parties on this and any other pro-
posals with respect to flood control and allied matters in the Pequonnock
River basin, Approximately 125 people attended the hearing, including
representatives of Federal, State, and local governments; the water '
supply company; and industrial, commercial, and civic groups and
interested individuals. The great majority of those expressing opinions
favored the selected Trumbull Pond project, The First Selectman of
Trumbull and two other speakers suggested that plans include construc-
tion of a road along the top of the dam to facilitate cross-town travel.
(Subsequent correspondence with the Town relative to this item
indicated a desire to defer a decision until after project authorization,)
There was also support for a project without water supply which would
permit unlimited recreational use,

SECTION XVIII - DISCUSSION

50, BASIN PROBLEMS

a. Flood control. The Pequonnock River basin has experienced
five major floods in the past 30 years, with the most recent and most
damaging occurring in October 1955, A recurrence of a flood of that
magnitude with today's developments in the flood plain would cause
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damages of $1,454, 000,  Average annual flood losses, including
losses for expected future growth and cha.nge in land use, are esti-.
mated at $l42 600, : - :

b, Water supply, Réquirements 'fdr.wé.ter sﬁpiﬁiy -for;rhu.nic;':!ipa‘,l;
and industrial use are growing at a rate which indicates that present-
ly developed supplies must be expanded prior to 1975,

¢. Recreation. There is a scarcity of water-based recreational
facilities available-to the general public in the area; - Sites for water-
based recreation are limited, but the demand for such recreation ..
continues to increase., The selected project site is loca.ted in, the
fastest growing county in the State with 400, 000 people residing with-
in a 10=mile radius, and one million peogple within a 25-mile :adlps.

d. Water quality control, The fresh water fishery resource of
the Pequonnock River immediately below the selected damsite could
be enhanced by increasing the river flow durlng perlods of low dis-:
charge. Improved water quality will also provide increased down--“
stream recreational opportunities, dilution of undesirable urban run-
off, and intangible benefits which have real value in satisfying human
desires.,

51, SOLUTIONS CONSIDERED

a. Local protection projects, Local protection projects, con-
-sisting of channel improvement, dikes and flood. walls, and ne'cessa,ry
appurtenant structures are possible solutmns to the present flood '
problems in the Pequonnock River basin. However, none of the '
studied projects is economically fea51b1e at this tlme. Further, con-
struction: of local protectlon projects would not resolve other pressing
basin needs, '

b, Dams and reservoirs. The only economically feasible site
for a dam and reservoir is at the location of the former Trumbull
Pond water supply reservoir, A project at this.site could pro_v_lde L
storage for flood control, water supply, and recreation in_cluding_en-.
hancement of the existing fishery resources, . -

The project would create a 198- acre reservoir prov1d1ng an
easily accessible cold-water fishery habitat, the only cold-water
lake fishery within a 20-mile radius. .The Connecticut Board of
Fisheries and Game indicates that it would stock the reservoir with. .
legal size trout, With storage of water for water supply included
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in the project, recreational use would be limited to fishing, boating,
and picnicking, The project would also contain storage of water for
release during low flow periods for preservation and enhancement of
the downstream fishery resource and for- abatement of pollution due
to urban runoff, :

52, SELECTED PLAN OF DEVELOPMENT

The selected plan of improvement, consisting of a ‘multiple-pur-
pose dam and reservoir at the Trumbull site is economically feasible
with a benefit-cost ratio of 2.1 to 1. The benefits accruing to each
project purpose exceed the coests allocated to that purpose, The Federal
Power Commission concludes, from its study, that development of -
hydroelectric power in conjunction with the other projectpurposes.is
not warranted. '

Additional information on the recommended and alternative projects,
called for by Senate Resolution 148, 85th Congress, adopted 28 January
1958, is contained in Atta,chment 1 to this. report :

SECTION XiX - CONCLUSIONS AND RECOMMENDATICONS
53, CONCLUSIONS

Studies for this report conclude that the most efficient way to
reduce flood losses and develop the water resources in the P'equonpock
River basin is by construction of a multiple-purpose dam and reservoir
in Trumbull for flood control, water supply, water quality control,,and .
recreational purposes, essentially as described in this report. Flood
losses in a recurrence of the flood levels of 1955 in the basin would
total $1, 454, 000 under today's economic conditions, The Trumbull Pond
dam would reduce this loss to less than $400, 000,

‘Future needs for additional sources of water supply in the basin can
be partially satisfied by including storage for this purpose, Storage
for water qué.li.ty control will enhance the é:xisting downstream fishery
‘resource and public recreation.at Bunnells Pond and will permit dilu-
tion of pollution caused by urban runoff, The project -will also provide
important, though limited, recreational opportunities in the reservoir
area which are compatible with the water supply use. Provision of
storage and facilities for each of these purposes is feasible and
econorically _}ustlfled The project has an overall benefit-cost ratio
of 2,1 to 1,
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54, RECOMMENDATIONS

It is recommended that the construction of a dam and reservoir
on the Pequonnock River at Trumbull, Connecticut be authorized for
flood control, water supply, water quality control, and recreation,
essentially as described in this report, at a total estimated first
cost of $5, 000, 000 and estimated annual costs of $27, 600, for main-
tenance, operation and major replacements, provided that, within
six months after being notified by the Chief of Engineers, responsible
non-Federal interests shall furnish assurances satisfactory to the
Secretary of the Army that they will enter into a contract with the
United States for: ' k

{a) Reimbursement to the United States of that
portion of the construction costs allocated to future water
~ supply, amounting to 30 percent of the total first cost of
the project (presently estimated at $1, 500, 000) plus
interest during construction on this amount. This reim-
bursement shall be made within the life of the project but
in no event shall the repayment period exceed 50 years
after the project is first used for future water supply
purposes, except that no payment need be made on this
amount or interest charged thereon until storage is
first used for future water supply purposes, but in no
event shall the interest-free period exceed 10 years;

(b} Payment to the United States of the portion of the
construction costs allocated to water supply for immediate
use (presently estimated at $975, 000 or 19,5 percent of
the total first cost of the project), such payment to be
made either at the time of construction of the project or
on an annual basis within a period of 50 years, provided
that such annual payments shall begin when the project
is first available for storage of wa;ter’ for water supply
purposes and shall provide for repayment of the principal,
plus interest thereon during construction, and interest on

' any unpaid portion of the total amount;

(¢} Payment to the United States of the portion of the |
costs for maintenance and operation of the project allocated
to water supply for immediate use _affter the peréct is first
used for storage of water for water supply purposes (present-
ly estimated at $5, 9300 annually or 25,7 percent of the total
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annual project cost for maintenance and operatmn), and, in
addition, that portion of the costs for maintenance and opera-
tion of the project allocated to future water supply when such
water supply is first used (presently estlmated at $9,100°
annually or 39,5 percent of. the tota.l annual pro;ect costs for
_malntenance and operatmn), and .

(d) Payment to the Un1ted States,' when 1ncurred of -
the portion of the costs allocated to water supply for ma_]or

replacements,, o

T

Water rights necessary for the use of the stored water for water
supply purposes shall be obtained as necessary by the water user who
will also be requlred to hold the Government harmless from liability for
or on account of any cla1m for damages which may be made or asserted
as the result of the storage and w1thdrawal of water by the user, Use of
the water shall be 1n a, manner cons1stent w1f:h Federal and State laws.

Local 1nterests shall also grve assurances satlsfactory to the
Secretary of the Army that they will” estabhsh encroachment lines down-
stream of the recornmended prOJect to perm1t reasonable, efficient
reservoir operatlon._ .

On the basis o:f the Adm1n1strat1on s p051t10n, ‘as set forth in H., R.
5269, 89th Congress, F‘1rst Sessmn, prlor to initiation of construction of
the Trumbull Pond Dam and Reservoir, local intérests would also be
required to furnish assurances satisfactory to the Secretary of the Army
that, in accordance with the proposed Federal Water PrOJect Recreation
Act cited above, they will: ‘

a. Adrrnmster pro_]ect land and water areas for recreatmn and fish
and wildlife enhancement

b, Pay, contrlbute in k1nd or repay (Whlch may be through user
fees) with interest, one hali’ of the separable cost of the project allocated
to recreatlon and flsh and w11d11fe enhancement an amount currently
estimated at  $25, 000 based’ on the presently planned level of develop-
ment for these purposes; and :

c. Bear all costs of operatmn, mamtenance ‘and replacement of
lands and facilities for recreatlon and fish and w11d11fe ‘enhancement, an
amount currently estlmated at $4 700 on an average annual bas1s.

(
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Provided, that the sizing and responsibility for development,
operation, maintenance, and replacement of the recreation and fish
and wildlife enhancement features of the reservoir may be modified
in accordance with the alternatives provided in the proposed Federal
Water Project Recreation Act cited above, depending upon the in-
tentions of non-Federal interests regarding participation in the costs
of these features at the time of reservoir construction and subsequent
thereto, and that appropriate adjustments reflecting such modifica-
tions may be made in the allocation of costs to other project purposes,

The net first cost to the United States for the Trumbull Pond Dam
and Reservoir, under the provisions of the Water Supply Act of 1958,
as amended, and H. R. 5269, would be $2, 500,000, after payment by
local interests of costs allocated to water supply and recreation and
fish and wildlife enhancement, based on the presently planned level
of development for these purposes, Net average annual costs to the
United States for operation, maintenance, and major replacements are
estimated at $5, 200.

R. R. PLOGER
Colonel, Corps of Engineers
2 Incl Division Engineer
l. Appendices A through 1
2, Attachment 1
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APPENDIX A

DIGEST OF PUBLIC HEARING

A public hearing was held in Trumbull, Connecticut, on
8 December 1964, to explain the details of the considered multiple-
purpose dam and reservoir on the Pequonnock River at Trumbull for
flood control, water supply, low flow augmentation, and recreation
and to ascertain the views of local interests on this project and any
other proposals for flood control and allied purpceses in the Pequonnock
River basin, Approximately 125 people attended the hearing, includ-
ing representatives of Federal, State, and local governments; the water
supply company in the area; and industrial, commercial, and civic
groups and interested individuals. Digests of the public hearing and
letters relative to the hearing are made a part of this Appendix.
Colonel Edward J. Ribbs, Deputy Division Engineer, was the hearing
officer,
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DIGEST OF PUBLIC HEARING - 8 December 1964
TRUMBULL, CONNECTICUT

Improvement Desired and/or Comments

Speaker Interest Represented

Mr., Joseph P, Donahue The Hon. John S, Monagan,
U.S. House of Representa-
tives

Mz, John J, Curry, Chief The Hon. John Dempsey,

Engineer, Water Resources Governor of Connecticut

Commission

Mr., Joseph W. Voboril, Jr. Dept. of Agriculture and

Natural Resources, State
of Connedcticut’.

Mr, Robert A, Norton Conn, State Highway Dept.
Mr, Cole W. Wilde, Connecticut Board of
Chief, -Fisheries Division Fisheries and Game

Wishes to 11sten and report to Represen—
tatlve Mona gan. :

State of Conn, will wait for later stage
of planning and consider beneflts be-
fore expressmg itself on the pI‘OJeCt

Reads letter (made Exhibit No. l)' from
Joseph N. Gill, Commis sioner, stating
that out-of-bank flows from minor
storms threaten recent and expected
developments. Liand trea.tment .
measures and multlple purpose struc-
tures are needed All 1nforma.t10n
gathered by Corps of Engmeers should
be made available to pubhc agencies,

Reads letter from Howard S. Ives,
State H1ghway Comm1851oner,' statlng
that mod1f1cat1on of prof11e for R.oute
25. w111 be: requ1red if mu1t1p1e purpose
dam is approved, as described, and
that the’ Depa.rtment will cooperate

in developrng pla.ns Mr Norton .
states that constructlon of this high-. .
way 1s some 5 to 10 years away.

Boa.rd concurs with report of U.S.
Fish & Wildlife Service on: Trum'bull
Pond project; commends Corps.of ' "
Englneers for pla.ns to provide for
trout fishery.
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Speaker

Interest Represented

Improvement Desired and/or Comments

Mr. Clarence F. Heimann
First Selectman

Mr. Alton C. Elterich

Mr, Fred B. Silliman,
President

Town of Trumbull

Board of Finance, Town
of Trumbull

Bridgeport Hydraulic Co.

Board of Selectmen favor Trumbull
Pond Dam in principle. Speaker de-
scribed October 1955 flooding of
Daniels Farm Road; says Twin Brooks
Park and Trumbull flood plain develop-
ment require flood protection; project
recreation facilities are needed, parti-
cularly to provide a nearby swimming
site and low flow augmentation for
downstream fishing, He suggests

road along top of dam be considered

to meet need for cross-town access.

Desires to know cost of project to
town, specifically cost for raising
Whitney Ave, and for bridge. (Ed
note: Hearing officer explains that -
these are Federal cost items. )

States that Trumbull basin is needed
to meet future water supply require~
ments of the area, Reads letter (made
Exhibit No, 2) from the Bridgeport
Hydraulic Company expressing in-
terest in water supply features of the
project. In response to question from
the floor, 'speaker says that Trumbull
Pond Dam would have been built ten .
years previously but it was decided

to develop Housatonic well field first,
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Interest Represented

Improvement Desired and/or Comments

Speaker
Mr. Lester A. Nothnagle, Sr.,
Chairman
Mr, Hyuﬁg C. Chung,

Planning Director

Mr.,

Mrs,

E. Merril Beach,

Vice-President

Paula A. Elterich

Pilanning & Zoning Comm-
ission, Town of Trumbull

Greater Bridgeport
Regional Planning Agency

Trumbull Park
Commission

Conservation
Commission

Thinks that project would provide much
needed security for Twin Brooks area

‘and give general recreational advan-

tages. Says he echoes Mr. Heimann's
request for consideration of road across
dam. {See page A-3 of this Appendlx )

The Agency believes that project pro-
posed by Corps of Engineers is in ac-
cord with Agency's basic policy of

" regional development and should be

carried out as early as possible. All
phases of study should be made known

to this and other agencies. (Statement

marked Exhibit No, 3.)

Project is last chance for town to get

recreational facilities of this nature,

he states, At end of last swimming
season water was very low, endangering
purity of fishery, and Twin Brooks
swimming area.

The. Commlsslon supports program for
multlple recreatlonal purposes and ex-
pansion of highways. Believes that the
pro_]ect poss1b1y with a road across
top. of dam, would facilitate use of
water and recreational facilities.



Speaker

Interest Represented

Improvement Desired and/or Comments

Mr, Nils B. Bengston

Mr. Charles O. Kishibay
Past Chairman, Flood
Control Board :

Mr, Alexander Read,
Conservation Counselor

Mrs. Frank Mylen

Mrs., L. W, Navetski

Water Resources Chairman

Trumbull Conservation
Commjission

Resident of Trumbull

Boy Scouts of America
and Fairfield County
Fish & Game Protective
Association

Resident of Trumbull

Bridgeport Area - League
of Women Voters

Speaker would like open space preserved
along the taking line of Route 25 and up to
400 feet from top of water along the res~
ervoir.. (Ed note: Hearing officer
points out that Corps of Engineers policy
is to obtain a strip extending 300 feet
beyond flood line of all Federal reser-
voirs and to purchase property under

the provisions of severance.}

Stating that the important pa‘ft of the
proposed project is flood control, he

-describes flood conditions in 1955.

People in the gi‘oups he represents .
favor this project very much,

Asks whether her property, :.'o_n.Ri,vér-- :
side Avenue, will be taken for this
project or for Route 25 construction,

Asks if there will be a conflict of
interest between use of reservoir for
flood storage and for other storage
uses. (Ed note: Hearing officer
states that reservoir with full water
supply and low flow pool would also
provide storage for recurrence of
October 1355 flood, )
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Speaker Interest Represented

Improvement Desired and/or Comments

Mr, Frank E. Albright Resident of Trumbull

Mrs. Andrew Pato Resident of Trumbull

Mr. Kingston C. Smith Sikorsky Alrcraft Div.,
Plant Engineer United Aircraft Corp.

Mr. Lawrence W, Behn Resident of Trumbull

Mr, Frank A, Haux ' Fairfield County League of -

Sportsmen's Clubs

Asks why it is necessary to build so high
a dam., Asserts that recreation and ac-
cess will be denied. (Ed note: Hearing
officer, and Mr, Silliman of Bridgeport
Hydraulic Company explain that limited
water-based recreation and access are
assured,)

Asks if motor boating and swimming
would be permiited, and if water com-
pany will'profit'at public expense, .(Ed
note: Mr. Silliman suggests reference
to the regulations of State Boawd of
Health; Hearing officer explains that the
Utility Comimission would insure water
rates fair to the public and to the water
company. )

Sees no need for raising reservoir so
high that it inundates leaching field of
5t., Joseph's Manor or goes into area of
Whitney Avenue.

Believes there is need for the proposed
project, Cites Mansfield Hollow Dam
and Reservoir as an example of an
effective Federal project.

Favors the multiple-purpose project in

view of the recreational nneed of the area.,
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Speaker

Interest Represented

. Improvements Desired, and/or Comments

My, Bertram L. .
Bernstein

Mr, George Delimon

Mr, Leonard K, Morse

Mr, Charles W, Hawley

Fairfield County L.eague of
Sportsmen's Clubs and Lake
Hills Association, in Fair-
field

Resident of Trumbull

Resident of Trumbull

Reszident of Trumbull

Town should figure on expense of a
sewage disposal plant if they expect
water from the reservoir, he states.

Wants to know how soon project will be
used as a reservoir for water supply.

Asks how much town of Trumbull would
be losing in tax revenue on land taken
for reservoir area.,

Asks if hydro-~electric power will be
included. Asserts that the proposed
project will spoil the gorge, reduce
recreational use of the area, and aggra-
vate pollution. Zoning should have been
effected in previous years as a fldod
solution, Asks if zoning can be estab-
lished now to diminish size of dam?

Asks if project could have handled

floods of 1955 in reverse order. (Ed
note: Hearing officer explains that pro-
ject does not include hydro-power, the
gorge, lying downstream of the dam will
be preserved; pollution is practically -
non-existent; recreation will not only be
maintained but augmented by assurance
of cold water flows in summertime, Pro-
ject would have stored both floods of 1955
in either order of occurrence.)
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Speaker

Interest Represented

Improvements Desired, and/or Comments

Mrs. Moulton
Property Owner

Mr, Al Shiro

Resident of Trumbull

Wants to know if Government would buy
all the land around reservoir, (Ed note:
Hearing officer explains would buy only
to 300 feet beyond high water line plus
severance, }

Asks information about type of construc-
tion and design data to be used for the
proposed project.

LETTER RECEIVED BUT NOT READ AT THE HEARING

Writer

Interest Represented

Digest of Letter

Mr, Robert W, Kascak

Resident of Trumbull

Prefers to call flooding in the Pequonnock
basin a runoff condition since it is caused
by heavy rain, not necessarily by hurri-
cane or flood. The build-up in the towns
in the basin results in filling of swamps
and ponds; therefore, towns are partly
responsible and will save great cost of
channel work if they accept Federal as-
sistance through this project. Writer
includes photographs of high water
marks.
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APPENDIX B

~HYDROLOGY AND HYDRAULICS

IS e

i. INTRODUC TION

This appendix presents climatological and-hydrological data for -
the Pequonnock River basin,: and includes analyses of:floods of record,
development of synthetic floods, and analyses of various flood’ control
measures, - ' : S

GENERAL DESCRIPTION
2. PEQUONNOCK RIVER BASIN

The Pequonnock Rlver ba.51n, shown on Plate B-1, is-located:in -
the coastal region of southwestern Connecticut, The long and narrow
basin is oriented generally in a north-south direction and drains an
area of 28,3 square miles. The overall length and maximum width of
the basin.are about 10 and 3 miles, respectively.. The topography of
the basin is hilly and, except for the urban areas of Bridgeport and
.-Trumbull is covered by a mixture of hard. a.nd soft woods I

PEQU ONNOCK RIVER

The Pequonnock ‘River is- formed by the East and West Bra.nches y
which join in the town of Monroe., From this confluence the river flows
in a southerly direction for about 12 miles to its mouth in Bridgeport
Harbor on Long Island Sound. Below the ¢onfluence of the East and.
West Branches, the Pequonnock River is essentially a.single branch
stream having only two major tributaries, Booth Hill Brook, which -
joins the main stem in Trumbull, and Island Brook, a downstream. tri-
butary which enters the river in the tidal reach within the city of ..
Bridgeport. The main stem falls about 300 feet over.its 9. 6 mile
length to tide water. The stream profile, shown on Plate B-2, is a
_ series of relatively flat reaches connected by steep rocky rapids.and -
falls, Some of the steeper falls have been utilized over the years for
water power. Bunnells Pond dam, the only remaining development
on the main river, is located in Bridgeport just above tidewater and
is currently used for recreational purposes,
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4, TRIBUTARIES

a. West Branch, The West Branch, Pequonnock River originates in
Pine Swamp north of the Trumbull~-Monroe town line and drains an
area of about 4, 6 square miles. The stream bed falls about 160 feet
over its 5 mile length. Upper Stepney diversion, located about 1, 2 miles
above the confluence with the East -Branch;, is operated and maintained
by the Bridgeport Hydraulic Company.  The diversion works direct some
of the runoff from about 3.9 square miles of the West Branch drainage
area into the Mill River and thence into Easton Reservoir for water sup-
ply purposes, '

b. East Branch. ‘The East Branch, Pequonnock River drains an area
of about 3.7 square miles,. The stream bed falls'about 150 feet in its
4,5 mile length. The central portion of the watershed has a flat gradlent
and contains a relatavely large amount of valley storage

c. Booth H111 Brook, Booth I—hll Brook joins the- Pequonnock River
at mile 3.5 and has a drainage area of 5,5 square miles. Most of the
watershed is above Pinewood Lake, located about 1,2 miles above the
mouth of Booth Hill Brook.. The lake has a surface area of about 60
acres and is privately owned and primarily used.for recreational purposes,
The level of the lake is maintained by a gated outlet and an uncontrolled
spillway located in a saddle west of the lake. Below the lake, the stream
bed falls a total of 90 feet in 1. 2 miles; however, 70 feet of this fall is
in the- half mzle reach 1mmed1ately below the. lake outlet,

d: Island Brook Isla.:crd. Br.o.ok flows: int.o the Pequonnock River at
tidewater within the city of Bridgeport, The brook drains an area of
3.1 square miles most of which is located in the highly. developed resi-
dential sections of Trumbull and Bridgeport. = Of the total drainage area, -
1.5 square miles are above Lake Forest, located 2.5 miles above the
mouth of Island Broek:  The lake has a surface area of about 65 acres
and is privately owned. The level of the lake is controlled by a gated
outlet and an uncontrolled spillway in the .dam., The stream bed below
Lake Forest is relatively steep, falling about 150 feet in 2.5 miles.




HYDROLOGY

5. CLIMATOLOGY

The Pequonnock Rlver basln has a. varla.ble c11mate and, due to its
proximity to the Atlantic Ocean, escapes the severity of cold and depth
of snowfall experienced in the higher elevations of the interior areas
of New England. It frequently experiences periods of heavy precipita-
tion produced by local thunderstorms and.larger weather systems of
tropical and extra-tropical origin, The basin lies in the path of the
prevailing "westerlies! which generally travel across the country in
an easterly or northeasterly direction producrng frequent weather
changes.

a. Temperature. The average annual’ temperature of the
Pequonnock River basin is about 51 °F. Extremes in temperature
range from occasional highs of 100°F. to lows of -20°F, Freezing
temperatures may be expected from the latter part of October until
the middle of April. The mean, maximum, and minimum monthly
and annual temperatures for the period of record at Bridgeport are
shown in Table B-1,

b. , Precipitation. The mean annual prec1p1tat10n over the .
Pequonnock River basin is.about 48 inches. The distribution of the
precipitation is approximately uniform throughout the year, How-
ever, extremes in monthly values range from a high of more than
18 inches recorded in July 1897 to less than 0, 20 inches on several
occasions. The monthly and annual precipitation at Bridgeport, Trap
Falls and Easton Reservoirs for the periods of record are shown in
Table B-2.

¢, Snowifall. The average annual snowfall over the Pequonnock
River basin (Table B-3)} is about 35 inches, Significant depth of snow
covers the basin sporadically from December through mid-March.
The water content of the show cover, however, seldom exceeds
1 inch and solid cover lasts only for short periods due to the modera-
ting effect of Long Island Sound.



Month

January
February
March

. April
May+

«June

July
Augudst:
" September

October

" "November

December

ANNUAL

TABLE B-1

MONTHLY TEMPERATURES

(Degrees Fahrenheit)

Bridgeport, Connecticut

Elevation 7 feet msl
66 Years of Record

Mean Maximum
29,5 68
29.9 70
37.8 - 85 - .
48,1 97
57.0 95 -

- 67.5 99
73,1 103

S71.3 ‘101

6B, 2 98

54,5 90’
43,5 80 -
32.3 67
51,0 103

Minimum

-14
-20
B

9
26
34
44

- 38
C 32

20
8
-12

=20



TABLE B-2

MONTHLY PRECIPITATION RECORD

- {(in inches)

B_ridgepj;)rt, Connecticut Trap Falls Reservoir, Conn, Easton Lake Reservoir, Conn,

-17 Elevation 7 feet msl Elevation 320 feet msl Elevation 260 feet msl

68 Years of Record .- - <23 Years of Record - «~. - 23 Years of Record
Month -: Mé_an Maximum'- Minimum Mean Maximum Minimum Mean Maximum ‘Miﬁimum

Jamuary 3,76  .7.88 .51 3. 80 7.85 .70 3.31 7,36 1753
February o 3.47 © 6,32 . . 85 3.32 5.57 1.87 3,07 4,75 1l 73,
March 4,18 9. 64 . 29 5.00 - 14.47 1,73 4.73 "12.73 - 1.92°
April £3.90 9,41 69 4.35 8. 66 1.15 4.15 . 7.23 °. .,75-
May ) 3.78 © 10.18 .49 4.21 7.94 .79 4,28 8.55 . ..92"
June 8 3,29 - 8.48 .06 3.20 6. 26 .28 3.21 - 5.29 15
July . 4005 - 18,77 | .45 . 4,53 9,42 Bl 431 7045 0,41
Auvgust ‘4.45 0 13,29 ; . 20 4050 13,41 .96 4,15 12,61 =71,42
September 13173 14,15 .09 .  33:89 < 11.39 . - 147 | 3,72 10.71 .03
October 3,64 10,72, .30 Y4,T0  T17.24 ¢ .28 7 3,65 15.17 .25
November S 3,78 7.60: . 81 5.02 7.99 1,48 4. 84 7.52 1.54
December 3,83 . 9,85 .33 4,04 7.84 .74 3.87 6.71 . 54

ANNUAL ~ 45.86  64.23 ° 29,57 49.96  63.92 38,74  47.29  61.79 38,13



TABLE B-3

MEAN MONTHIY SNOWFALL .
AVERAGE DEPTH IN INCHES

Bridgeport, Connecticut
Elevation 7 feet msl
62 Years of Record

Month _ : Snowfall .
Januvary ) 8.7
February 10,1
Maxrch . 6.9
April 1.3
May 0.0 .
June 0.0
July 0.0
August 0.0
September 0.0
October 0.0
November 1.5
December 6.5

ANNUAL o 35,0
d. Storfns.

{1} General., The Pegquonnock River basin has experienced four
general types of storms: *

(a) Extra-tropical continental storms which move across
the basin under the influence of the prevailing westerlies,

(b) Extra-tropical maritime storms which originate and
move northward along the eastern United States coast.

(c) Storms of tropical origin, some of which attain hurri-
-cane magnitude,
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(d) Thunderstorms produced by local convective activity
or more general frontal act1v1ty. :

(2) July 1897 storm. Records for Bridgeport show that a major
rainstorm occurred over the Bridgeport area in.July 1897,  This storm,
which centered over Southington, about 30 miles northeast of Bridge-
port, produced about 8 inches of rainfall over the maximum 24-hour.
period and 10. 3 inches for the total storm which lasted from about 10
P.M. 12 July to 12 Noon 14 July,

(3) July 1905 storm. The storm of July 1905 was of the thunder-
storm type and local in character centering over the Bridgeport area.
Rainfall totaling 8 to 11 inches fell in about 17 hours over the Pequonnock
River basin, The total storm deposited 11, 32 inches of rainfall in.

. Bridgeport from about 11:30 A, M, 29 July to 5:30 A.M, 30 July, which
is the heaviest downpour ever recorded in Bridgeport. .

(4} March 1936 storms,. A succession of four continental dis-
turbances of the cold frontal-type accompanied by heavy rains over the
entire northeastern part of the United States occurred during the period
of 9-22 March with the heaviest rainfall occurring in the periods of 9-13
and 16-22 March., Rainfall during the two periods was about equal over
the Pequonnock River basin totaling about 6 inches for the entire period. .
No abnormal tides were experienced during this period. :

(5) September 1938 storm. A stationary cold iront along the. -
Atlantic coast was overrun by a rapidly moving tropical hurricane pro-
ducing record-breaking rainfall over large areas of Connecticut,
Massachusetts and New Hampshire. The storm started with light rain,
which gradually increased in intensity over a 4-day period, becoming a
heavy downpour, This rainfall pattern was especially conducive to high
peak discharges due to the filling of ponds, lakes, and swamps and-
saturation of the soil surface before the period of intense rainfall oc-
curred. Moreover, rainfall during the previous month had been heavier
" than normal. The total storm rainfall deposited about 11. 2 inches in
Bridgeport for the period 17-21 September, The hurricane produced
abnormally high tides in L.ong Island Sound and the tidal estuaries along -
the Connecticut coast, :

(6} December 1948 - January 1949 storm. The ""New Year's''
storm of 1949 was typical of winter cyclonic storms of continental
origin. It was characterized by a low pressure area which deepened
and intensified as it moved northward from the middle Atlantic coast.
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Upon approaching the New England area, the northward movement of the
low pressure area became blocked by an area of high pressure over the
North Atlantic Ocean, and the circulating warm, moist air became

mixed with the cold air resulting in intense rainfall over eastern New _
York State and western New England. The rainfall over the Pequonnock .
River basin averaged about 5.1 inches for the period 29 December 1948
to 1 January 1949, The storm did not produce abnormal tides along the
Connecticut coast, |

(7) August 1955 storm. The storm which accompanied hurricane
Diane in Au-g_ugt 1955 produced record floods in many streams of southern
New England. The accompanying rains fell on ground previously saturated
by rainfall from hurricane Connie, which occurred one week earlier, ,
Rainfall amounts for the period of the 17th - 20th averaged 6.0 inches over
the Pequonnock River basin, Tides along the Connecticut coast were not
abnormally high as the hurricane passed along the south coast of Long
Island. ‘ :

(8) October 1955 storm. The storm of 14-17 October originated
as an extra-tropical low pressure area off.the Florida coast,, The north-
ward moving low pressure system became stalled off the New Jersey
coast when a strong high pressure area located in the vicinit-y' of Laborador
and the Gulf of St., Lawrence bhlocked its coursé. The warm, moist tropi-
cal air circulating about the low pressure area overran the cooler air
mass of the high pressure system and intense rainfall resulted over much
of southern New England. This storm produced record floods in the
Connecticut coastal streams. Rainfall over the Pequonnock River basin
averaged about 9.1 inches for the period 14 to 17 October, In addition to
the fresh water flooding, tides in Long Island Sound reached a maximum
of about 4 feet above the predicted normal. These abnormal tides oc- -
curred over a period of about 72 hours. '

6. RUNOFF-

a. Discharge records, There are no published records of stream
flow in the Pequonnock River, However, since November 1961, the U.S.
Geological Survey has operated a crest gage and made numerous current-
meter measurements at Trumbull, Pertinent data for adjacent water-
sheds, including the Pomperaug River at Southbury, Still River near
Lanesville, Copper Mill Brook near Monroe, and Saugatuck River near
Westport, are shown in Table B-4,
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TABLE B-4

GAGING STATION RECORDS
ADJACENT WATERSHEDS
THRU WATER YEAR 1962

Watershed and Drainage Period of Discharge (CFS)

Gaging Station Area Record - Mean Maximum Minimum
: {sq. mi.) . . ‘

Pomperaug River at 75,3 1932-present 128 29,400 3.3
Southbury, Conn. - 8/19/55 - 8/27/49
Still River near 68,5 193l-present 122 7,980 5.0
Lianesville, Conn, : 10/16/55 10/20/46
Copper Mill Brook 2.5 1958-present - 330 0.1
near Monroe, Conn. 3/12/62 9/22/62
Saugatuck River near 59,6 1932-present - 14, 800 0.2

Westport, Conn. ‘ . 10/16/55 10/19/53

b. Low flow analysis, Hydrologic studies of adjacent gaged water-
sheds were made in order to determine the dependability and yield of flow
in the Pequonnock Rivexr, From the analyses, it was concluded that the
Pomperaug River watershed has the most nearly similar runoff charac-
teristics to the Pequonnock River of those for which discharge records
were available. Natural flow-duration curves from data developed by .
the U, S. Geological Survey for the Pomperaug River at Southbury and
the Still River at Lanesville are shown on Plate B-3, :

The storage required to supplement the natural low flow at the
Trumbull damsite was determined for various rates of yield using the
lowest mean discharge for selected numbers of consecutive days in each
year of the 28-~year record of the Pomperaug River. The average annual
flow is estimated to be 1.8 ¢sm based on records from other streams in
southern Connecticut. Curves of yield versus storage requirement with
frequency as a parametér were drawn through points determined from
storage values arranged in order of magnitude -and as 51gned frequency
plot positions based on the following equation: :

1 - P =(0.5) N
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where P) is the plotting position in events per hundred years for the
largest event, and N is the number of years of record. The plotting
position for the smallest event is the complement of this value, and all
other plotting positions are interpolated llnea.rly between the two.

Curves of yield versus storage, shown on Plate B-4, indicate that the
desired yield of 14 cis (9 MGD), with 98 percent dependability, would
require storage of 4,400 acre-feet. In accordance with the requirements
of the Bridgeport Hydraulic Company (the probablé water user), a 2-
month emergency reserve was added to assure the safe yield of 9 MGD
which is based on computations from a short period of record on a nearby stream
and to provide insurance should other sources of supply fail., This in-~
creased the water supply storage to 5,850 acre-feet. The curves also
indicate that adding 1, 350 acre-feet of storage would yield the 3.0 c.f. s,
desired for stream regulation by the Fish and Wildlife Service (see
Appendix G). :

7. TIDE DATA

The normal tide range in Bridgeport Harbor between mean low. p o
water {elevation 3. 2 feet below mean sea level), and mean high water
(elevation 3. 6 feet above mean sea level), is 6,8 feet. Mean high and "
maximum high spring tide levels are about 4. 2 and 5. 4 feet msl,
respectively, The maximum experienced tide is 9. 2 feet msl which .
has occurred twice during the past 25 years and was produced by hurri-.
canes in September 1938 and September 1954, A tide-frequency curve
for Bridgeport Harbor, based on 147 years of combined tide gage
records, high water marks, and historical accounts, is shown on Plate
B 5' : -

8. FLOOD HISTORY

a. General. The history of floods inthe Pequonnock River basin.
indicates that floods may be experienced in all seasons of the year.
The principal cause of floods has been heavy rainfall alone. However,
below Bunnells Pond dam in Bridgeport, occasional abnormally high -
tides have coincided with heavy rainfall. As far as can be determined,
there have been no reports of serious flooding in the project area at-
tributable to tides alone.

Since the turn of the century, records and newspaper accounts
indicate that several damaging floods have occurred, particularly note-
worthy are the July 1905 and October 1955 floods. Because of the
limited information available concerning the 1905 flood, it is difficult
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to determine which of these floods was of greater magnitude, The
October 1955 flood is considered. to be a-major flood on the Pequonnock.
River and was therefore used as a crlterlon in evaluatmg the basin
characteristics, In addition to the 1955 flood .11 other ﬂoods of.
various magnitudes have occurred on the Pequonnock Rlver since 1935
These floods, although lesser in ma.gmtude, caused frequent d1srup-
tion of traffic and minor damages. :

b. Major floods.

(1) 29-30 July 1905, Death a.nd destructlon were. caused by
the so-called ""Bridgeport flood' of 1905 which lasted from noon 29 July
to noon 30 July. The storm, with a recorded ra:mfall total of 11. 32
inches in Bridgeport, produced a flood which overtaxed the FPequonnock
River channel, resulting in much debris and the progressive failure
of four dams and the Boston Avenue bridge; each one adding to the -
magnitude of the floodwave and its accompanying debris., The dam
failures included the following:

(a) Toucey Dam on. a brook enter:mg the Pequonnock Rlver‘. :
gave way about midnight 29 July, The dam was 100 .feet long, 10 feet_
high and built of rubble-cement masonry. . _

(b) Wards Mill Dam at Trumbull failed by sliding when,
the flood wave from Toucey Dam struck it. The dam was 60 feet long,
15 feet high and built of rubble-cement masonry founded on 1edge rock,

{c} About 1 A.M. 30 July, Bunnells Pond Lde.m failed from
overtopping due in part to debris blocking the spillway. The structure
was 800 feet long, 28 feet high and built of earth with a masonry spill-
way. .

(@) The Berkshire Mill dam __ldcated at tidewater was 140
feet long and 7 feet high and probably failed from undermining.

In addition to the loss of the brldges and dams, two lives
were lost and extensive damage was incurred to residential and com-~
mercial properties.

(2} 14-17 October 1955, Of the more recent floods, the,
October 1955 flood was by far the most destructive. Dunng this storm,
which extended over a 72-hour period from 14-17 October, 9. 02 inches
of rainfall was recorded at Easton Reservoir, 11,16 inches at Hemlock
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Reservoir, and 7. 15 inches at Bridgeport., The rainfall at the above
mentioned reservoirs is considered indicative of the rainfall over the
upper Pequonnock River basin. The flood caused by this rainfall was
intensified by a previous storm on 6-8 October,which satisfied the
initial soil deficiencies, and by abnormally hlgh tides Wthh reached 8. 0
feet msl in Bridgeport Harbor,

The peak discharge of the October 1955 flood at Trumbull,
as estimated by the U. S. Geological Survey, was 4,110 cfs (285 csm)
for 14. 4 square miles of the Pequonnock River basin, From available
high water marks and rating curves developed for the Pequonnock River
in Bridgeport, it is estimated that the October 1955 flood reached a max1-
mum discharge of about 5,800 cfs (230 csm) at the Boston Avenue bridge
(DA 25,2 square miles). A hydrograph of the October 1955 flood and mass
rainfall curves are shown on Plate B 6.

The flood washed away roadways in Trumbull and
Beardsley Park in Bridgeport, and inundated the Boston Avenue and
Island Brook Avenue areas in depths up to about 6 feet of water. Resi-
dences along the Pequonnock River from Trumbull to Bridgeport were
also damaged from the October flood. In a recurrence of the October
1955 flood, damages would be much greater than experienced due to the
increased commercial development on the left bank of the Pequonnock
River in the Bridgeport area. '

The October 1955 flood profile on the Pequonnock River
was developed from recent field investigations and interviews w:Lth local
inhabitants, The profile is shown on Plate B-2,

¢, Flood frequencies. Floed frequency curves, shown on Plate B-7,
were developed for selected locations in the Pequonnock River basin
based on a regional analysis in accordance with procedures described in
ER 1110-2-1450, "Hydrologic Frequency Estimates, ' dated 10 October -
1962, A skew coefficient of 1,0 was adopted for the Pequonnock River
basin frequency analysis,

9. ANALYSIS OF FLOODS

Past floods were analyzed in detail in order to determine the
hydrologic characteristics of floods in the Pequonnock River. These
studies provided a basis for economic evaluation and‘dei‘ivation of
project design floods for the flood control project. General con-
clusions resulting from the analysis of the floods are as follows:
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a. The Pequonnock River is a rather flashy coastal stream. Flood
peaks usually occur within 2 hours after the cessation of rainfall, -

b. There is insufficient natural valley storage or surcharge stor-
age in the basin to effectively desynchronize tributary peaks with flows = -
traversing the main stem.

c. Except for minor diversion of flow near Upper Stépney,_ the
entire watershed may contribute to flooding of the damage areas con-
centrated in the lower basin.

d. The lower reaches of the Pequonnock River and Island Brook are
tidal estuaries. Properties adjacent thereto are susceptible to flooding
from a combination of stream flows and abnormal tides. : :

.e. Floods may result from rainfall alone or in combination with
abnormal tide, but abnorma.l tide alone will not produce s1gn1£1cant
damage. . :

f. Since the flood of October 1955, extensive commercial develop-
ment has taken place in Bridgeport, and in this reach the river has been
put into a concrete conduit which has an estimated capac1ty of 5, 800
cfs. '

10, STANDARD PROJECT FLOOD .

a. Standard project storm. A standard project flood was developed
for the Pequonnock River at Bridgeport., Flood hydrographs were
derived from adopted unit hydrographs and standard project storm rain-
fall, as described in Civil Engineer Bulletin No. 52-8,

The standard project storm was oriented over the Pequonnock
River basin to produce the most critical conditions in Bridgeport. The
average basin rainfall was determined for a drainage area of 50 square
miles. Losses from infiltration, surface detention, and transpira-
tion were assumed at a rate of 0.1 inch per hour. A summary of the
adopted standard project storm is as follows: : '

Standard Project Storm Rainfall {24 hrs,) 11,60 inches

Losses 1.96
Rainfall Excess (24 hrs,) 9. 64 inches
Maximum 2-Hour Rainfall Excess " 5,96 inches
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b. Pequonnock River SPF, A 2-hour unit hydrograph was derived
for the drainage area of 25.1 square miles above Bridgeport, As shown
on Plate B-6, the unit hydrograph has a peak ordinate of 2, 050 cfs,
equivalent to 82 csm. Pertinent unit hydrograph data are as follows:

W50 = 6.0 hrs tp = 3hrs

3.3 hrs dp

W75 82 csm

The rainfall excess of the standard project storm was applied to
the adopted unit hydrograph resulting in a standard project flood of
16,100 cfs, The standard project flood hydrograph at Boston Avenue
is shown on Plate B-6,

¢. Island Brook SP¥., The standard project flood for Island Brook
was developed by applying the average rainfall excess from the standard
project storm to adopted unit hydrographs for the drainage areas above '’
and below Lake Forest, The inflow hydrograph to Lake Forest was
routed through the surcharge storage and combined with the flood hydro-
graph from the lower area. The resulting standard project flood for - -
Island Brook at the mouth has a peak ordinate of 1,200 cfs and its con-"
tribution to the peak flow in the Péquonnock River is 700 cfs.

FLOOD CONTROL PLAN
11, GENERAL

Flood damage areas in the Pequonnock River basin extend from
Trumbull downstream to tidewater in Bridgeport, with the greatest con-
centration in the lower reach. The recommended flood control plan for
the basin was developed from studies of both local protection and reser-
voir projects, The most feasible plan was found to be a multiple-pur-
pose dam and reservoir project which will provide for development of
the water resources for recreation, water supply, low flow augmenta-
tion and flood control. Local protection projects which were studied
but not recommended are described in Appendix H, '

12, RECOMMENDED PLAN

a. Trumbull Pond Dam and Reservoir, Trumbull Pond Dam
and Reservoir, shown on Plates 2 and 3 of the main report, is located '
on the Pequonnock River about 5 miles upstream of Bunnells Pond dam.
The stream pattern is basically that of a single stream with steep
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slopes which are conducive to rapid runoff during periods of intense
rain or snow melt, A reservoir profile is shown on Plate B-2.

The dam and reservoir would control a drainage area of 14 square
miles and have a flood control storage capacity of 5,980 acre-feet, equiv-
alent to 8, 0 inches of runoff. Principal features of the multiple-purpose
dam and reservoir are as follows:

{1} Dam. The dam would be constructed of rolled earth-fill
with top at elevation 285 feet msl. The dam would have a maximum
height and length of 129 and 750 feet, respectively,

(2) Spillway. A chute spillway would be located east of the dam
and have a 200-foot concrete ogee weir at elevation 270 feet msl. The
discharge channel would be 1,100 feet long and converge from 200 feet
to a constant width of 50 feet,

(3) Outlet works (flood control). An ogee weir intake would be
located on the east abutment of the dam with a 48-inch conduit about
310 feet long, The weir and conduit would be at elevations 244 and 239
feet msl, respectively.

(4) Intake tower (water supply). An intake tower divided into
two chambers would be provided with 5 intake gates in each chamber.

{5) OQOutlet works (water supply). A 30-inch conduit from each
intake chamber would terminate at the downstream side of the dam
with 30-inch gate valves for water supply and 8-inch Howell-Bunger
valves for releases for water quality control,

Details of the above mentioned flood control and water
supply features are presented in Appendix D. Pertinent project eleva-
tions and capacities are shown in Table B-5.

b. Spillway design flood. The spillway design flood represents
the most severe condition of runoff that would result from the probable
maximum precipitation falling on ground saturated from previous
rains, Concurrently, it is assumed that the flood control portion of
the reservoir initially contains 6 inches of flood runoff as a result of
previous storms and that the water supply and low flow pools are
full,
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TABLE B-5

PERTINENT RESERVOIR DATA

‘ Maximum
Feature Elevation Capacity Equivalent Runoff
“{ft, msl) {acre-feet) {inches)

Dead Storage 184.0 600 0.8
Water Supply Pool 237,0 5850 7.8
Low Flow Pool . 244, 0 1350 1.8
Flood Control Pool 270.0 5980 8.0
Surcharge Storage 280,00 (10 feet)
Top of Dam 285,.0 {5 feet, freeboard)

A 3-hour unit hydrograph was derived for the drainage area of
14,0 square miles above the dam. The unit hydrograph has a peak dis-
charge of 1,800 cfs and a'lag time of 3. 25 hours,

Values of rainfall for the probable maximum storm were ob-
tained by applying a basin ''size-shape'' reduction factor to the values
from USWB Hydrometeorological Report No. 33, as recommended in
OCE letter, dated 10 April 1964, subject: "Hop Brook Dam and Reser-
voir, Hop Brook, Housatonic River B'asin, Connecticut, Design Memo-
randum No, 1 - Hydrology.' As recommended in the referenced
letter, for a drainage area of 14.0 square miles, a basin "size-shape'
reduction factor of 18, 8% was applied to the Report No. 33 values and
the probable maximum precipitation was determined as follows:

Adjusted
Probable Maximum  18.8% Reduction Precipitation
Duration Precipitation Factor for 14,0 sq. mi,
(hours) (HMS Report No. 33) {inches} (inches)
6 ' 23.4 4,4 19.0
12 26,2 4,9 21,3
24 28.3 5.3 ‘

The most intense 6-hour rainfall amount was subdivided into
two 3-hour amounts with 67 percent of the 6~hour total in the maxi-
mum 3-hour period. Rainfall intensity was assurned to be uniform
during the 3-hour periods. Losses from infiltration, surface deten-
tion, and transpiration were assumed at a rate of 0.1 inch per hour
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which is consistent with minimum losses determlned in previous
studies for the New England area,. :

The rainfall excess of the probable maximum storm (shown
below) was applied to the adopted unit hydrograph to yield the spillway
design flood inflow,

Probable Maximum Precipitation (24 hrs.) 23,0 inches

Losses _ 2.4
Rainfall Excess (24 hrs,) : .. 20.6 inches
Maximum 3-Hour Rainfall Excess . | .. -12.4 inches

The peak of the spillway design inflow was 27,800 cfs., The
inflow was routed through storage using the capacity curve and the
spillway rating curve for a length of 200 feet. The resulting maxi-
mum spillway design discharge was 23, 200 cfs with a maximum water -
surface at elevation 280 feet msl, equivalent to 10 feet of surcharge..
Discharge through the ungated outlet was relatively small and was
neglected in the routing computations,

c. Outlet discharge. With the reservoir at spillway crest, it is
estimated that the uncontrolled outlet would discharge about 350 cfs,
equivalent to 25 cfs per square mile. The time required to completely
drain the flood control pool from spillway crest is about 10 days. How-
ever, six inches of flood control storage would be ava.lla.ble in a,bout
seven days. Co

d. Channel capacity. The present minimum. channel capacity of
the Pequonnock River through the Trumbull area ranges from 400-600
cfs, and between Bunnells Pond Dam and Roosevelt Street Bridge
varies from 800-1,000 cfs. DBelow Roosevelt Street Bridge the
channel capacity is dependent upon the coincident tide condition and'
varies from 1,500 to 2,500 cfs,

e. Recreation pool. The weir at the entrance to the flood con-
trol outlet will limit the maximum pool stage for water supply, low
flow augmentation, and recreational purposes. The pool.will be
utilized for boating and fishing, -

f. Effect of reservoir regulation. The flood control outlet
for Trumbull Pond dam will be ungated; hence, regulation will be
automatic and the reservoir will act as a detention basin in the
event of a flood, The effect of Trumbull Pond Reservoir on the
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standard project flood at Bridgeport is shown on Plate B-6. - The natural

SPYI peak discharge of 16,100 cfs would be reduced to 7,700 cfs,

In a

recurrence of the record flood of October 1955, the reservoir would ef-
fect a reduction of 2, 200 cfs, resulting in a modified peak dlscharge at

the Boston Avenue bridge of about 3, 600 cfs,

13. OTHER PROJECTS STUDIED

a. General. Consideration was given to other plans of improvement’
which would confine the Peguonnock River and Island Brook within walls
and dikes in Bridgeport, both with and without Trumbull Pond Dam and

Reservoir, These plans are shown and described in Appendix H,

The designs of the various improvements were based on contain-
ing natural and modified (by Trumbull Dam and Reservoir) discharges
ranging from the maximum flood of record to the standard project flood,

The values of these discharges are shown on Table B-6,
TABLE B-6

DESIGN DISCHARGES '
LOCAL PROTECTION PROJECTS -

S.P.F. P,D,F, .- Oct, 1955 Flood-

River Nat. M od., Nat. Mod. Nat. Mod.,
c.f.e. c.f.s. c.f.s. c.i.s, c. £, 8. c. f, s,
Pequonnock River 16,100 7,700 12,200 5,800 5,800 3, 600

Island Brook 1,200 1,200% 900 900 600

Confluence : S
(Pequonnock R, & 16,800 8,700 12,800 6,500 6,200
Island Brook) - '

600%

4,000

*Trumbull Dam and Reservoir does not affect discharge on Island Brook,

b. Project design floods. The estimated maximum capacity of the
existing box culvert downstream of Boston Avenue in Bridgeport is.
5, 800 cfs. -Any modification to this culvert to increase its discharge
capacity was considered impractical since the structure is comparatively

new and passes under buildings of a shopping center,

A local protection plan with. Trumbull Pond Dam and Reservoir

as a project feature was considered using a project design flood of

12,200 cfs, which is 75 percent of the SPF ({16,100 cfs) and twice the
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flood of record. Trumbull Pond Dam and Reservoir would reduce a
discharge of 12, 200 cfs at Boston Avenue to 5, 800 cfs,

Local protection for Bridgeport without Trumbull Pond Dam and
Reservoir as a project feature was also studied for a project design dis-
charge of 5,800 cfs which is equal to the maximum flood of record.

Corresponding discharges on Island Brook and the Pequonnock
River below the confluence are shown on Table B-6.
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APPENDIX. C
FLOOD LOSSES AND BENEFITS
1. DAMAGE SURVEYS

A detailed damage survey was made in the main'flood area of the-
Pequonnock River in Trumbull and Bridgeport, Connecticut.in.the summer
of 1963 as part of a survey of all coastal streams in southern New England
affected by the floods of 1955, The surveys consisted.largely of door-
to-door interviews, and inspections of the various residential, com-
mercial, and industrial properties in the flooded areas. Information ob- -
tained included the extent of areas flooded, description of property, the
nature and amount of damages, depths of flooding, high water references,
and relationships between the October 1955 flood and other flood stages.

Damage estimates and depths of flooding were generally furnished .
by property owners and tenants, but investigators prepared alternative
estimates when, in their judgment, estimates of owners or tenants were
unrealistic or unreliable. The investigation also made estimates when
information was not available from owners or tenants. Where several. .-
properties of similar type were subject to the same depth of flooding,
sampling methods were used.

Sufficient data were obtained to derive loss estimates for (1) the
October 1955 flood stage, (2} a stage.3 feet higher, and (3) intermediate
stages where marked increase in damage occurred., The stage at which
damage begins, referenced to the October 1955 flood stage, was also
determined,

2. LOSS CLASSIFICATION

Flood loss information was recorded by type of loss and location,
The types recorded include urban {residential, commercial and public),
industrial and highway, ' :

Primary losses were evaluated, including (1) physical lesses,
such as damage to structures, machinery, equipment and stock and
cost of cleanup and repairs, and (2} non-phyvsical losses . such as un=
recoverable losses of business and wages, 1ncreased cost of opera-
tion, and the cost of temporary facilities.. ' '
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Physical losses and a large part of the related non-physical losses
were determined by direct inspection of flooded properties and evalua-
tion of the losses by either the property ownetrs or field investigators
or both, The non-physical portions of the primary losses were oc-
casionally difficult to estimate on the basis of available information. = *:
When this difficulty existed, the non-physical losses were estimated
by utilizing determined relationships between physical: and non-physical
losses for similar properties in the survey and other areas, ‘

No evaluation was made of intangible losses including items such as
possible loss of life, hazards to health and detrlmental effects on
natlonal securlty ‘ :

3. RECURRING LOSSES

A recurrence of the record flood of October 1955, in the Pequonnock
Basin, under present conditions, would cause losses estimated at™
$1, 454,000, Losses would be'incurred by 27 industrial establishments
employing 832 people, 89 commercial establishments with employment B
of 1,410 people involved, 71 dwelhngs and some of the hlghwa.ys in. the
ba81n -Liosses by types of loss are: shown in Table C-1. o

-TABLE C-1

"RECURRING 1955 LOSSES BY
‘ TYPES OF LOSS

Industrial o Co o %341, 000
Urban '
{Commercial & Residential} 1,103,000
Highway 10,000
Total - S $1, 454, 000

The magnitude of recurring losses for stages of flooding above and be-
low the record flood stage was determmed to develop stage da.mage
curves for each subarea in the basin. : :

4, ANNUAL LOSSES
Estimated recurring losses were converted to annual losses by
correlating stage~damage and stage-frequency data to derive damage-

frequency relationships in accordance with standard Corps of Engineers
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practices, Plates C-1 and C-2 show procedures used in conveértiiig re-
curring stage-damage data to a curve of damage-frequency,” ‘Estimated -
average annual losses in the reaches of the Pe‘qu'onnock River below
Daniels Farm Road amount to $116 100 under currént economic - -
conditions, ‘ Co ' ‘ B

5. TRENDS OF DEVELOPMENT

The Pequonnock River basin lies in thé southeastern part of Fair- -
field County, Connecticut the fastest growing county-in the state in -
the decade 1950-1960, The County, which abuts the noxtheastern edge
of the burgeoning New York City S.M, S, A,’, had almost 26% of the °
State's population in 1960. although it occupies less than 13% of its land
area. Per capita income in the County of $3, 271 (1959) was almost 20%
higher than for the State as a whole and was 51% higher than the national -
average., The County had 28, 4% of the State's "*Value added by manu-
facturing, " 27.3% of the dollar value of '""Retail sales' and over 25% of
the dellar value of ""Selected services'' in the State in 1958 the la,st
yvear for which full data is available, -

The Pequonnock basin communities have shared in the growth and
prosperity of the county. In fact, percentage- wise, Trambull had thé
greatest growth in. population in the County in the 1950-1960 period,
136%. Connected to.New York City, 56 miles to the southwest by the
Connecticut Turnpike (Interstate Route 1-95), the Merritt Parkway,
and the Boston Post Road (Conn, -U,S. Route 1), and by the four-track,
electrified main. line of the New Haven Railroad, the basin is in the
economic zone of interest of that metropolis, To the east and north-
east, this same road and rail system connect the area to the principal
population centers of southern New England, New Haven, Hartford,
Providence, and Boston. To the north, State Routes 25 and 8 connect
the basin to Danbury-and to the industrial Naugatuck River Valley.

Land values are high in the basin; the asking price for a medium-
sized parcel of land on the edge of the flood plain in Bridgeport was.a
dollar a square foot in late 1963 and the owner was not expecting to
hold it long.

Based on the demand generated by the continuing growth in the
area, it is reasonable to expect all the usable land in the flood plain
in the Trumbull portion of the basin to be built over by 1970. In
Bridgeport, most of the land is currently being put to high use and
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it is. expected to continue in-this use with one exception; some - marginal
type housing exists in the center of what is otherwise a completely com-
mercial~industrial complex, The houses are old, small, and generally .
run down. . Current demand for land in the area coupled with current

land values makes it very unlikely that the houses will continue to occupy .
the land much beyond the present tenancy, It is to be expected that it
will be converted to commercial usage by 1975. 'An appropriate adjust- -
ment was made in the annuval losses to reflect the changes expected in
land usage, In Trumbull, annual losses were increased in the ratio of
total usable land area to present used land area. In Bridgeport, losses.
were increased by the difference in the unit square foot price for com-
mercial losses in the area and the unit square foot price for residential
losses multiplied by the residential area involved. The increase was. |
discounted at 3-1/8% for the 5-year lag in time between the expected . .
completion of the project in 1970 and the date when change in land use -
_is expected to be completed. Adjusted annual losses amount to $142, 600 :
under 1970 conditions.

6. ANNUAL BENEFITS

Tangible average annual flood damage prevention benefits were
derived as the difference between annual losses in the Pequonnock basin
under conditions expected in 1970, and the annual losses remaining after .
construction of the recommended reservoir., Annual benefits so. derived
amount to $100, 700, '
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- APPENDIX D
RECOMMENDED PROJECT
1. TRUMBULL POND DAM AND RESERVOIR

a, Water resources provisions, Present and anticipated needs for
water resources development in the Pequonnock River basin make it
desirable to construct a dam and reservoir to provide for flood control,
water supply, and water quality control storage, and for recreational
development. This can be accomplished in the basin at the Trumbull
Pond site.

b. Location. The recommended Trumbull Pond damsite is located
in the town of T rumbull, Fairfield County, Connecticut on the main
Pequonnock River, about 3 miles upstream of the Merritt Parkway
crossing, At spillway crest elevation, the reservoir would extend 2.5
miles upstream. Plates 2 and 3 in the main report present a reservoir
map and general plan of the project,

¢. Description of reservoir, The Trumbull Pond reservoir, at the
combined water supply and low flow augmentation pool level of 244 feet,
would extend over 2 miles upstream from the dam, have a surface area
of 168 acres, and.store 5,850 acre-feet (1.9 billion gallons} of water for
domestic supply, 1,350 acre-feet (0,44 billion gallons) for water quality
control  and 600 acre-feet (0, 2 billion gallons) of dead or sediment
storage. At spillway crest elevation, 270 feet, mean sea level, the
reservoir storage would total 13,780 acre-feet (4.5 billion gallons},
including 5. 980 acre-feet {1, 35 billion gallons) for flood control equiv-
alent to 8,0 inches of runoff from thé drainage area of 14,0 square miles,

Details of the water supply and recreational features of the
project are described in Appendices E and F of this report.
The limits of the reservoir are shown on Plate 2 of the main
report. '

d. Description of dam., The dam, with top at elevation 285 feet,
mean sea leveil ga.tum, would be of rolled earth-fill construction, ap-
proximately 750 feet long and 129 feet in maximum height above the
stream bed. A chute spillway, 200 feet long would be located in the
east abutment of the dam. The spillway is designed for a 10-foot sur-
charge with 5 feet of {reeboard between maximum design water sur-
face elevation and top of dam.




e. Outlet works., The outiet works would consist of a separate
flood control and water supply outlet systems. For the water supply out-
let, a twin-chambered intake structure would take water from any of four
levels into either chamber, Two 30-inch conduits would conduct the water
irom the intake tower under the dam to the downstream side, whence flows
could pass into the water supply pumping station or be diverted for water
quality control, . Each pipe would have an 8-inch take off equipped with
a Howell-Bunger valve for quality releases. In normal operation, only
one chamber would be used at any one time for water supply, and releases
for stream flow could be drawn through the bypass in the conduit leading
from the other chamber, which could take in water from whatever level
is desired, The reservoir could be completely emptied by gates located
at the bottom of each chamber.

The flood control outlet would consist of a small weir at elevation 244
mean sea level at the entrance to an ungated 48-inch conduit on the east
side of the dam.

2. GEOLOGY AND SOILS

a. Investigational program.

(1) Soils. An investigational program consisting chiefly of field
reconnaissance and a review of available soils data was carried out to the
extent considered necessary for this report. The purpose of this pro-
gram was to determine the characteristics of the foundation soils, of the
soils to be excavated during construction, and of the economically avail-
able embarkment materials, and to develop a tentative embankment design.

(2; Site investigations. An alignment a short distance down-
‘stream was investigated through an advanced design stage for a concrete
gravity dam by the Bridgeport Hydraulic Company commencing in 1949,
Investigations included topographic survey at a scale of 40 feet to the
inch and numerous subsurface explorations by geophysical means and by
test borings. Geophysical explorations and test wells were also made in
the basin upstream for potential development of subsurface water supply.
Records for the explorations, except for random notations of depth or
elevation to bedrock, are not available. Current field investigations
have consisted of geologic reconnaissance in evaluation of sitings in the
stretch of the river from the throat of the basin for a distance down-
stream of about 2,000 feet, The distribution of outcrops and surficial
features from previous and current field work, and locations of applicable
test borings and their available data are shown on Plate D-1,
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b, Site geology. The damsite is at the upstream end of a narrow
gorge cut in locally flat-lying schist bedrock, cubically and, secondarily,
diagonally jointed, with prominent bedding planes and locally very
micaceous. Bedrock is exposed abundantly on the east or left side and
in many places on the valley floor east of the stream. The stream hugs
the west or right side of the valley and bedrock is exposed intermittent-
ly along its west bank., The rock on the valley floor is water-worn
with large potholes downstream which indicate that this gorge once was
the base of a falle which migrated northward. Potholes also occur just
downstream from the site on the side of the left valley wall, A side-
hill, cut-and-fill railroad embankment obscures most of the toe of the
natural slope of the west wall of the gorge throughout its length., Along
the uphill {cut) side of the railroad embankment there are occasional
outcrops with the hillside above till-veneered with numerous blocks.
The alignment is closely downstream from the remains of the old, low
reservoir dam. Part of the old embankment is still intact and just
downstream omn the left side of the river is a rock-fill or spoil pile,
presumably from excavations for the old spillway. The valley floor
near the pile is largely smooth outcrops, flush with the ground surface,
The existing spillway has a rock floor and a steep, left wall of rock
that rises about 80 feet above the floor. The rock here is massive and
fairly sound, compared with exposures elsewhere in this reach. There
are. however, several large talus blocks at the southerly end of the
left abutment, between the downstream segments of the existing and
proposed spillways. The rock surface on the right abutment and in the
valley bottom is largely concealed by earth, but, where exposed, it is
open-jointed and blocky. The right abutment slope is less shear than
that of the left abutment.

c. Foundation conditions. Bedrock is exposed or at shallow
depths on the abutments and may be accessible in the stream section
for construction of a cut-oif for the embankment throughout the align-
ment. Nearly horizontal foliation coupled with major close-jointing
trending with aad across the river makes for seepage paths that will
require thorough grouting for control. This rock structure also
results in a semi~detached and detached blocky condition that will
require removal and much clean-up in general in foundation prepara-
tions for structures and embankment. Jointing will greatly influence
structure excavations, but in massive sections the near-horizontal
foliation should assist in making near precise cuts where required,
Although the schist is susceptible to weathering particularly in its
more micaceous phases, there is no apparent problem in providing
adequate bearing for structures., Rock structure and condition is
generally displayed in site photographs shown as Figure D-1,
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l.OOKING EASTERLY AT LEFT ABUTMENT
SHOWING JOINT FACES AND OPEN FOLIATION
IN THE VICINITY OF FLLOOD CONTROL. QUTLET CHANNEL

LOOKING NORTH IN OLD SPILLWAY CHANNEL
FROM ABGUT PROPOSED CENTERLINE
SHOWING STEEP ROCK FACES OF LOWER LEFT ABUTMENT
IN THE BACKGROUND

BEDROCK EXPOSURES
TRUMBULL POND DAMSITE
PEQUONNOCK RIVER BASIN, CONNECTICUT

FIGURE D-lI




~'d, Reservoir leakage. The reservoir area is a rock-rimmed and till-
veneered basin, As far as can'be determined from surficial geology and
from available subsurface data by the seismic method, there are no deep
subterranean outlets.

e, Characteristics of foundation soils., As indicated on Plate D-1, the
overburden in the foundation area of the dam is shallow and frequently inter-
rupted by outcropping of bedrock, Surficial evidence indicates that these
soils consist of variable silty sands and gravels and glacial till deposits of
gravelly silty sand. Except for a thin capping of topsoil, the foundation
soils appear to be of types exhibiting high shear strength, low compressi-
bility, and permeabilities varying from low to moderately high., The sur-
face of the foundation area contains numerous large blocks and boulders,

f.. Construction materials., -

(1) Impervious embankment materials. Impervious material in the
form of glacial till occurs along the left valley wall along the eastern
slopes.of the reservoir, but the local geology indicates shallow bedrock
and numerous blocks in the till on the steep slopes. - While till is very much
in evidence in cuts near the site, the area is suburban and fairly heavily
developed, and it may be necessary therefore to borrow till from as far
away as 7 miles in a northerly direction where glacial till deposits of
relatively well-graded sandy soils. containing appreciable fines and a
moderate percentage of gravel sizes are available, Materials of this
type form compacted fills of low permeability and moderately high shear
streng‘th ' -

(2) Random embankment materials., Random embankment
materials from the required excavations will consist principally of
variable silty sands and gravels. Compacted fills of these materials
are of high shear strength and variable permeability,

{3) Embankment drainage materials. No sources of highly
pervious sands and gravel capable of economical development as borrow
areas for embankment drainage materials and gravel bedding have been
found near the project but these materials are available comercially
from a location about 9 miles northwest of the site. As in other pits
in the area, gravel components here are not plentiful and are mostly
small size., Surficial conditions and seismic and test water well in-
vestigations by the Bridgeport Hydraulic Company indicate that much
of the basin of the reservoir area contains gravelly materials,
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(4) Rock. The rock to be excavated is highly foliated schist with
a tendency to make flats and to fragment on blasting and handling. Selec-
tion and perhaps grizzlying will be necessary to obtain rock suitable for
protection on the upstream slope, Operating trip and gneiss quarries
are located about 20 miles north and east of the site, '

(5) Aggregates. Several commercial sources of aggregates for
concrete are located within a range of 9 to 20 miles. ‘

g. Design of emmbankment,

(1} General. Typical sections of the dam embankment are shown
on Plate 3 of the main report. In establishing the zonation of these
sections, consideration was given to providing for the utilization of the
random materials and rock materials from the required excavations and
minimizing the relatively high costs of the contractor-furnished embank-
ment drainage materials. The side slopes of the sections have been
selected on the basis of experience with the design and construction of
dam embankments of similar height and composition on similar founda-
tions. Seepage through the embankment will be controlled by the wick
drain and horizontal drainage blanket. An-impervious foundation. cutoff
to bedrock will be provided to control seepage through the foundation
soils. :

(2) Foundation preparation., The existence of an abandoned rock
cut spillway channel within the foundation area of the embankment for
the proposed dam will require some foundation preparation measures
beyond those normally employed, The left side of this spillway cut is
a nearly vertical rock face up to 80 feet in height, For purposes of
this report, a plan to flatten this face to 1 on 1 slope by rock excava-
tion and to utilize the materials thus obtained in the rock-fill portions
of the embankment is considered adequate,

3. REAL ESTATE

a. Character of the taking. Most of the land to be acquired in
fee is undeveloped land, owned by the Bridgeport Hydraulic Company,
the private utility holding a franchise to supply water within a service
area including.the Pequonnock River basin., Improvements within the
reservoir area include 15 dwellings and 10 garages and outbuildings
plus cne commercial garage unit which will require acquisition and
removal. Values of land and improvements have been based on the
Market Data Approach, with loss in value through depreciation of a
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leaching field as described in the next paragraph. The estimated land
taking ;T bascd on the assumption that the Connecticut State Highway
Commi:s\i%%“will have completed the takings for the Route 25 relocation
and the Whithey Avenue relocation as shown on Plate 2 of the main re-
port, prior toWwonstruction of the reservoir project, The basis of
taking is to e].c}%‘@tion 270 feet plus 300 feet horizontally from full pool,

a total of 525 acres in fee.

Experience in this type of acquisition has proven

¢ occur when remaining ownerships are left with
poor or no acceés, Sevgrance damage will also occurto a home for
the aged for which a largg leaching field within the project area has
recently been constructedMat a cost of $55, 000, on land leased by the
institution from the Bridgepoert Hydraulic Company. The taking of the
field in fee will constitute a geverance, The cost of this has been dis-
counted for the loss in utility 'K:Ahe field over the period of its use prior

b. Severance,
that severance damagh

to the completion date of the regommended project.

¢c. Mineral rights. Current jield inspection revealed no mining
operation of minerals within the prdposed reservoir area.

d. Water rights. The value of thg water rights of the Bridgeport
Hydraulic Company is based on the cyngideration of the general water
shortage in the Connecticut area andb eYeed to extend present systems.

e. Resettlement. Resettlemh:(xlxt costd, based on recent experi-
ences, are estimated at $600 for rpsidentialy\properties and $1, 500 for
the commercial property. Prv%@sing resettiement claims are esti-

mated at $75 each.

f. Acquisition costs. Acquisition costs are 3lso based on recent
experience which indicates a cost of $1, 000 per owpership for the esti-
mated 95 tracts involved in the acquisition.

4, COST E3TIMATES,

A breakdown of major censtruction items together with their esti-
mated costs is given in Table D-1, (All tables are at the gnd of this
appendix.} Table D-2 summarizes estimates of first costs\and invest-
ments, and average annual charges for the recommended fodyg-purpose
project, in«.‘;'}.uding specific and joint-use costs, and for separate
single-purpose and three-purpose projects computed for cost aNocation
purposes. In deriviang the costs of alternative projects without
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supply, a recreation pool and development was computed which would
realize the same benefits from unlimited recreation as the recommended
project in which recreation is limited, Costs for a single-purpose water
supply reservoir, discounted for the anticipated 5-year lag before first
use, are derived in Table E-1 of Appendix E, Costs of the recommended
project were allocated using the '"Separable Costs-Remaining Benefits"
method as shown in Table D-2. Table D-3 summarizes first costs,
annual charges, and annual benefits and indicates the apportionment of
costs among the several project purposes,

5, BENEFITS AND BENEFIT—.COST RATIOS

As shown in Table D-3, total benefits accruing to the multiple-
purpose project amply justify the total cost, and benefits to each of
the project purposes of flood control, water supply, water quality con-
trol, and recreation exceed the costs allocated to these respective pur-
poses. The derivation of discounted annual benefits to water supply is
given in Table E-1 of Appendix E.

6. COST SHARING

a. General. The apportionment of costs between Federal and non-
Federal interests is based on the provisions of pertinent legislation.
Requirements of cost sharing for each function in the recommended pro-
ject are discussed in the following paragraphs,

b. Flood control. Since the flood control aspects of the Trumbull
Pond Dam and Reservoir provide wide-spread benefits, within the pur-
view of the Flood Control Act of 1936 as amended, the apportionment of
Federal cost will include all costs allocated to flood control.

¢, Water supply. Under the provisions of the Water Supply Act
of 1958 (Titie IIf, Public Law 85-500), as amended, all costs allocated
to water supply are reimbursable by local interests, The Bridgeport
Hydraulic Company, the water company supplying the Bridgeport~
Trumbull area, has indicated intention of participating in the develop-
ment of the Trumbull Pond project as shown in their letter included
as Exhibit I-8 of Appendix I,

Dernand for additional water supply in the basin is expected
to materialize within 5 years of the completion of the project. How-
ever, since the cost allocated to water supply is in excess of the 30
percent for future supply permitted by law, the Bridgeport Hydraulic
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leaching field as described in the next paragraph. The estimated land
taking is based on the assumption that the Connecticut State Highway
Commission.will have completed the takings for the Route 25 relocation
and the Whitney Avenue relocation as shown on Plate 2 of the main re-
port, prior to construction of the reservoir project. The taking would be
to 3 feet above spillway crest elevation 270 or 300 feet horizontally beyond
the 270 contour, whichever is greater, a total of 525 acres in fee,

b, Severance., Experience in this type of acquisition has proven
that severance damages occur when remaining ownerships are left with
poor or no access, Severance damage will also occur to a home for
the aged for which a large leaching field within the project area has
recently been constructed, at a cost of $55, 000, on land lersed by the
institution from the Bridgeport Hydraulic Company. The taking of the
field in fee will constitute a severance, The cost of this has been dis-
counted for the loss in utility of the field over the period of its use prior
to the completion date of the recommended project.

¢. Mineral rights. Current field inspection revealed no mining
operation of minerals within the proposed reservoir area.

d. Resettlement. Resettlement costs, based on recent experi-
ences, arc estimated at $600 for residential properties and $1, 500 for
the commercial property, Processing resettlement claims are esti-
mated at $75 each, :

e. Acquisition costs, Acquisition costs are also based on recent
experience which indicates a cost of $1,000 per owncrship for the esti-
mated 95 tracts involved in the acqusition.

4, COST ESTIMATES

_ A b'reakdown of major construction items together with their esti-
mated costs is given in Table D-1. (All tables arc at the end of this
appendix,) Table D-2 summarizes estimates of first costs and invest-
ments, and average annual charges for the recommended four-purposc
project, including specific and joint-use costs, and for separate
single-purpose and three-purpose projects computed for cost allocation
purposes. In deriving the costs of alternative projects without water
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supply, a recreation pool and development was computed which would
realize the same benefits from unlimited recreation as the recommended
project in which recreation is limited. ' Costs for a single-purpose water
supply ‘reservoir, discounted for the anticipated 5-year lag before first
use, ' are derived in Table E-1l:of A'pp"endix F. Costs of the recommended
project were allocated using the '"Separable Costs-Rémaining Benefits"
method as shown in Table D-2,° Table D-3 summarizes first costs,
annual charges, and annual benefits and indicates the apportionment of
costs among the several project purposes,

5. BENEFITS AND BENEFIT‘-COST RATIOS

As shown in Table D-3, total benefits accruing to the mult1p1e~
purpose project amply Justlfy the total cost, and benefits to each of -
the project purposes of flood control, water supply, water quality con-
trol, and recreation exceed the costs allocated to these respective pur-
poses., The derivation of discounted annual benefits to water supply is
given in Table E-1 of Appendix E.

6. COST SHARING

a. General. The apportionment of costs between Feéderal and non-
Federal interests is based on the provisions of pertinent legislation.
Requirements of cost sharing for each function in the recommended pro-
ject are discussed in the following paragraphs.,

b. Flood control. Since the flood control aspects of the Trumbull
‘Pond Dam and Reservoir provide wide-spread benefits, within the pur-
view of the Flood Control Act of 1936 as amended, the apportionment of
Federal cost will include all costs allocated to flood control,

¢. Water supply. Under the provisions of the Water Supply Act
ot 1958 (Title IIi, Public Law 85—500)'., as amended, all costs allocated
to water supply are reimbursable by local interests. The Bridgéport
Hydraulic Comnpany, the water company supplying the Bridgeport~
Trumbuil arca, has 1nc11cated intention of part1c1pat1ng in the develop-
ment of the Trumbull Pond proget,t as shown in’ thelr letter included
as Kxhibit 1-8 of Appendix I, '

Demand for additional water supply in the basin is expected
to materialize within 5 years of the completion of the project. How-
ever, since the cost allocated to water supply is in excess of the.30
percent for future supply permitted by law, the Bridgeport Hydraulic
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Company will be required to agree to the following provisions of cost
sharing prior to initiation of construction of the recommended project:

(1} To reimburse the United States that portion of the con-
struction costs, including interest during construction, allocated to
water supply amounting to 30 percent of the total first cost of the pro-
ject, currently estimated at $1,500, 000, within 50 years after the
project is first available for storage of water for any purpose, except
that:

(a) No payment need be made with respect to storage
for future water supply until such supply is first'used, and

(b) No interest shall be charged on this amount until
such supply is first used, but in no case shall the interest free period
exceed 10 years. ‘

(2) To pay that portion of the first cost of the project
allocated to water supply over and above 30 percent of the project
cost, an amount presently estimated at $375, 000 or 19,5 percent of
the total project cost, said payment to be made either at the time of
project construction or on an equivalent annual basis, including
interest on construction and interest on the unpaid balance.

(3) To pay that portion of the cost for maintenance and
operation of the project allocated to water supply, after such supply
is first used - a portion presently estimated at $15, 000 annually, or
65. 2 percent of the total annual project amount for maintenance and
operation.

(4) After water supply is first used, to make payment,
when incurred, of the allocated costs for major replacements,
presently estimated at $2,700 annually,

d. Water quality control, Storage for water quality control
would realize benefits from reduction of adverse effects on water
quality due to urban runoff or other waste discharges, and from
incidental enhancement of downstream fishery and recreational
resources., Costs for including water quality storage are non-
reimbursable and are assigned to the Federal Government,

e. Recreation, Cost-sharing for the general recreational and
fish and wildlife enhancement features of the project, based on H.R.
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5269, introduced on 19 February 1965, and H., R. 9032, introduced on
6 November 1963, is shown in Table D-4. A summary of the pertinent
provisions of H, R, 5269 and 9032 is given in paragraph 42 of the main
report, Cost-sharing under previous Corps policy is also summarized
in Table D-4, |

TABLE D-1

FIRST COST |
TRUMBULL POND DAM AND RESERVOIRl
' {1965 Price Level)

Estimated Unit Estimated
Item Quantity Unit Pric Amount
1. LANDS AND DAMAGES
Lands Lump su $ 552,000
Improvements " 217,500
Water rights " 25,000
Severance " . 35,000
Resettlement H X 11,700
Contingencies /| g3, 800
Y $ 935,000
Acquisition 0 | 95, 000
TOTAL - Lands and Damag Q/b $1, 030, 000
2. RESERVOIR
Clearing 210 Ac, $300. $ 63,000
Structure removal Lump sum 20,000
Contingencies ‘ 17,000
$ 100,000
Engineering and desj 16,000
Supervision and adghinistration 10, 000

TOTAL - Reglervoir | . $ 126,000
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Company will be,fequired to agree to the following provisions of cost
sharing prior to initiation of construction of the recommended project:

(1) To reimburse the United States that portion of the con-
struction costs, including interest during construction, allocated to
water supply amounting to 30 percent of the total first cost of the pro-
ject, currently estimated at $1, 500, 000, within 50 years after the
project is first available for storage of water for any purpose, except
that: ‘ : : :

(a) No payment need be made with respect to storage
for future water supply until such supply is first used, and

(b) No interest shall be charged on this amount until
such supply is first used, but in no case shall the interest free period
exceed 10 years,

(2) To pay that portion of the first cost of the project
allocated to water supply over and above 30 percent of the project
cost, an amount presently estimated at $975, 000 or 19.5 percent of
the total project cost, said payment to be made either at the time of
project construction or on an equivalent annual basis, including
interest on construction and interest on the unpaid balance,

{3) To pay that portion of the cost for maintenance and
operation of the project allocated to water supply, after such supply
is first used - a portion presently estimated at $15, 000 annually, or
65, 2 percent of the total annual project amount for maintenance and
operation,

(4) After water supply is first used, to make payment,
when incurred, of the allocated costs for major replacements,
presently estimated at $2, 700 annually,

d. Water quality control. Storage for water quality control
would realize benefits from reduction of adverse effects on water
quality due to urban runoff or other waste discharges, and from
incidental enhancement of downstream fishery and recreational
resources. Costs for including water quality storage are non-
reimbursable and are assigned to the Federal Government,

e. Recreation, Cost-sharing for the general recreational and
fish and wildlife enhancement features of the project, based on H, R.
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5269, introduced on'19 February 1965, and H. R. 9032, introduced on

6 November 1963, is shown in Table D-4, A summary of the pertinent
provisions of H. R. 5269 and 9032 is given in paragraph 42 of the main
- report. Cost-sharing under previous Corps policy is also summarized

in Table D-4, :
TABLE D-1

: FIRST COST
TRUMBULL POND DAM AND RESERVOIR

(1965 Price Level)

Estimated Unit Estimated
Item Quantity Unit Price Amount
1, LANDS AND DAMAGES
Lands Lump sum $ 577,000
Improvements n H 217, 500
Severance " " 35,000
Resettlement " " 11,700
Contingencies n " 93, 800
$ 935,000
Acquisition 95, 000
TOTAL - Lands and Damages $1,030, 000
2. RESERVOIR
Clearing 210 Ac, $300. $ 63,000
Structure removal Lump sum 20,000
Contingencies 17,000
, $ 100,000
Engineering and design 16, 000
Supervision and administration 10, 000
TOTAL - Reservoir $ 126,000
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TABLE,D-1 {cont'd.)

R Estimated, . . ‘Unit Estimated
Item |  Quantity . Unit Price Amount
3, DAM U L R TR IETEP U I
Site preparation 35 Ac, . $600 % 21,000
Stream control Lump 'sum = 6,000
' Excavation, common 116,800 c.y. 1,00~ 116,800
Excavation, rock ~ 122,000 c.y.. 2,75 . " 335,500
"Impervious borrow 433,000, . c.y. 1.40 - 606, 200
Random borrow 167,000 " Te.y. 7 1,30 217,100
Sand borrow 41,000 c.v. . 2,00 182,000
Gravel borrow 74, 800 C. Ve 2.25 168, 300
Embankment placing 754, 000 C.y. 0.25 188, 500
Rock placing 116,000 = c.v. 0, 60 69, 600
Foundation grouting Lump sum 50, 000
Mass concrete . 4,060 c.y. 40,00 162, 400
Reinforced concrete 2,005 C. Ve 80,00 160, 400
Dré.inage (dike) Lump sum 25,000
Gates & valves " " 71,000
Heating system " " 2,500
Traveling crane " " 15,000
Electrical work n " 45, 000
Lock joint pipe
30" {water supply} 1,500 1. 1. 50. 00 75,000
48" {flood control) 350 1.f. 60,00 21, 000
Structural steel 76,000 1b. " 0.35 26, 600
Misc. metals Lump sum 3,000
Road oil 15,000 gal, 0.20 3,000
R. C. pipe, 24" 230 1.1, 10,00 2,300
Guard rail, rustic 1,700 1, 1. 2.00 3,400
Guard rail, aluminum 450 1. £, 18.00 8,100
Contingencies ' 535, 300
$3,020, 000
Engineering and design 478, 000
Supervision and administration 296, 000
TOTAL - Dam $3,794, 000

D-11



TABLE D-1 (cont'd.)

Estimated - Unit Estimated
Item - _ Quantity - Unit Price Amount

4, RECREATION FACILITIES

Recreation facilities ' , $ 40,000
Engineering and design _ _ 6, 000
‘Supervision and administration 4,000
TOTAL - Recreation facilities ' $ 50, 000
TOTAL PROJECT FIRST COST $5, 000, 000
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TABLE B-2

COST ALLOCATION
TRUMBULL POND DAM AND RESERVOIR
(All costs in $1, 000 at 1965 price level)

MULTIPLE PURPOSE PROQJECT THREE-PURPOSE PROJECTS i - ALTERNATIVE SINGLE-PURPOSE PROJECTS
SPECIFIC COSTS Joint w.5., F.é. s F.C.., F.C.,
Use Total L.F., L.F., W.S.. W.5., -
Item FC ws Rec. L. F, Reg. Costs Casts & Rec. & Rec. & L.F. & Rec. F.C. W.5. — Rec, L. F.

FIRST COST AND INVESTMENT

Lands and damages - - - - 1,030 1,030 736 " 76 1,030 1,000 Iy 687 - 210 210

Dam and reservoir - - - - 3,134 3,134 1,631 1,604 3,134 2,780 1;513 1,409 - 1,080 900
Water supply outlets - 588" - - - 588 577 0 588 - 578 . 0 643 ] o
Flood control outlet 92 - - - - 92 0 100 92 86 - 90 Ce ¢ o
Service bridge - 106 - - - 106 106 ] 106 106 0 230 . 0 4]
Recreational facilities - - 50 - - 50 50 L [ 50 . 0 0. 50 9

Total First Cost 92 694 50 - 4,164 5,000 3,100 2,530 4,950 4, 600 2,220 2,960 .. 1,340 1,119
Interest during Constr. 3 21 2 - 130 156 97 79 155 144 69 .93 42 35

Tatal Investment T95 15 sz T 4,294 5,156 3,197 2,603 5,105 4, 744 Z, 289 3,053 1,382 1,145

ANNUAL CHARGES R . .

Interest 161,31 99.% 81.5 159.5 148, 3 71.5 T 43.2 35.8
Amortization 7.8 4,8 3,9 7.7 7.2 3,5 WM 2.1 1.7
Maintenance and Operation 23,0 18.0 8.0 20,0 23,0 N I 8.0 5.0
Major replacements 4.6 4.6, 1,9 3.1 4.6 L D.d E‘_“’ 5 1,9 3.4

Total Financial Charges 196.5 127. ¥ 95.3 190.3 183.1 ‘B0. 4 @ g': . 55. 2 42.9
Loss of taxes 13,8 19,0 9,4 13,8 13,0 . ' 8,5 (}‘)ﬂi ¢ 2.8 2.8

Teotal Economic Charges 210.3 137.3 104.7 204.1 186, 1 88.9 ' 58,0 45.7

Allocation of Annual Charges

Benefits 100.7 120.¢ 176, 49,0 . 445, 7

Alternative costs 88.9 108.4 58.0 45.7 301.¢0

Limit of benefits 83.9 108.4 58,0 457 30l.0

Separable costs 73.0 105.6 6.2 14.2 199.0

Remaining benefits 15.% 2.8 51.8 31.5 102.0 - i B s
Ratio of rem, benefits--%  15.6 2.7 50.8 30,9 1¢0.0 B o
Alloc. joint costs 1.8 0.3 5.7 3,5 11.3 ¥ ’ : P
Total allocated costs 74.8 105.9

11.9  17.7 210.3

Allocation of Loss of Taxes

Separable costs 3,8 4,4 0 Q.8 9.0 (
Joint cests 0.8 0,1 2.4 .5 4.8 oy
Total allocation 4.6 4.5 Z.4 2.3 13.8 v
v
Allocationof C & M -
Separable costs 5.0 15.0 3.0 ¢ 3.0
Joint costs 0 0 0 0 0
Total allocalion 5.0 15.0 3.0 0 23.0
Allocation of Major Repl,
Separable costs 0 2,7 .5 o 4,2 A
Joint costs 0.1 0 0.2 0.1 0.4 E
Teotal allecation .l 2.7 1.7 0.1 4.6
Aligcation of Investment and First Costs .
Annual investmen? cost - 65,1 83.7 4.8 15.3 168.%
Teotal Investment Cosi 1,987 2,555 147 467 5,156
Total Allocated First Cost 1,927 2,477 143 453 5,000

Benefit:Cost Ralios 1,35 1.13 14.8 2.77 z.12



TABLE D-3.

| S'UMMAR\OF BENEFITS AND COSTS AMONG PURPOSES
TRUMBULL POND DAM & RESERVOIR_

Fifst Annual - Annual Benefit:
Cost Char es Benefits Cost Ratio
Flood control $1,927, 000 74, 800 $100, 700 1.35
Water supply 2,477,000 10%\3\?\00 | 120, 000 1.13
Low flow 453,000 17, 700, 49, 000 2,77 -
Recreation 143,000 _ -"11,900\\ 176,000  14.8

Total $5,000,000 $210,300 45,700 2,12
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TABLE D-4
TRUMBULL POND DAM AND RESERVOIR

COST-SHARING FOR RECREATION
(Including Fish and Wildlife Enhancement)
(1965 Price Level}

1. Basic Data (From cost allocation study -
“a, Total project cost -
b. Total specific costs
c. Total joint-use costs
d. Costs allocated to recreation
e, Separable costs, recreation
f. Joint costs, recreation
g. Specific costs, recreation
h. Other costs, recreation

2. Cost-sharing under H, R. 5269
a, Federal
(1} Joint costs (1 f}
(2) % Separable costs (3 x 1 e)
(3) Federal cost
b, Non-Federal ’
(1) 3 Separable costs (3 x l/e)

3. Cost~sharing under H, R, 9032 7
a., Federal ;f
(1) Specific costs (1 g)
(2) Other costs {1 h) /
(3) Limit on other c¢fsts (25% x 1c)
(4) Joint costs (1 f)
{5) Limit on joint f’aosts {25% x 1c)
{

{(6) Federal cost {1} + smaller of (2) or )
;’ (3) + smaller of (4) or (5)]
b. Non-Federal
{1}y Excess of pther costs [a.(Z)-a(B)J
(2) Excess of/joint costs [a(4)-a(5)]
(3) Totalnon Federal cost [b(1)+b(2]]

4, Cost-Sharing under Previous Corps Policy
a, Federal ‘/
) Specific costs (1 g)
(2) Joinf costs, recreation (1 1)
(3) . Llrr{:l.t on joint costs (25% x la)
(4) Other costs (1h) '
(5) Federalcost [{1) + smaller of (2) or
(3) + (4)] -

b, Non;”Federal
(1)9’ Excess of joint costs I:_a(Z)-a(3):l

D-15

Table D-2)

$5, 000, 000

836, 000

4,164,000 .

596, 000 -
450, 000 -
146, 000 -

50, 000
400, 000

146, 000
225, 000

371,000

225,000

50, 000
400, 000
1,041, 000
146, 000

1,041,000

596, 000

None
None
None

50, 000
146, 000
1,250,000

400, 000

596, 000

None
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TABLE D-2

COST ALLQCATION
TRUMBULL POND DAM ANI: RESERVOIR
{All costs in $1,000 at 1965 price level)

MULTIPLE PURPOSE PROJECT THREE-PURPOSE PROJECTS ALTERNATIVE SINGI.F - PURPOSE PROJ I".C']'S_
SPECGIFIC COSTS Joint W.5.. F.C., F.C., F.C..
Use Total W,0.C.,W.Q.C,, W.5., w.5., . }
Item FC ws Rec. W.Q.C., Costs - Costs & Rec. & Rec. &W.Q.C, & Rec. E.C. W. 5. Rec, w.o. o,

FIRST COST AND INVESTMENT

Lands and damages - - - - 1,030 1.030 736 716 - 1,030 1,006 017 6R7 210 £Lh
Darn and reservoir - - - - 3, 134 3,134 1,631 1,604 3,134 2,780 b, 513 L. 4060 IGETH G500
Water supply outlets - 588 - - - 588 577 4} 588 578 . 0 643 4 0
Flood c¢ontrol outlet 92 - - - - 92 0 100 92 86 ’ - 90 [} G 0O
Service bridge - tos - - - 106 106 a 106 106 0 e 0 U]
Recreational facilities - = 50 - - 50 50 50 Q 50 . 4] 0 50 O
Total First Cost 92 694 50 - 4,164 5,000% 3,100 - 2,530 4,950 4, 600 2,220 1116
Interest during Constr. 3 21 2 - 130 156 97 79 155 144 69 35
Total Investment 95 R - 4,294 5,156 3,197 Z, 609 S, 105 4,744 2, 289 1,145
ANNUAL CHARGES
“Interest 181, 1 99.9 81,5 159.5 148.3 755 I 43,2 35. 8%
Amortization 7.8 4.8 3.9 7.7 7.2 3,5 HH 2.1 1.7
Maintenance and Operation 230 18,0 8.0 0.0 23.0 5.0 #a 8.0 5.0
Major replacements 4. 6 4. 6 1.9 3.1 4.6 0.4 @8 1.9 v.4
Tetal Financial Charges 196.5 127.3 G5, 3 190, 2 18%, 1 80,4 o g: 55,2 42,9
Loss of taxes 13.8 10.0 9.4 13.8 13,0 8.5 Ead 2.8 2.8
Total Economic Charges . 210.3 137.3 14,7 204,13 196.1 88.9 58.0 45,7
Allocation of Annual Charges
Renafits - 160.7 1200 176,0 49,0 445.7
Alternative costs . 88.9 _1{2_3,,_;1__‘ 58.0 45,7 30l1,0
Limit of benefits . 88,9 108.4 58.0 45.7 301.0
Separable costs 73.0 1056 6.2 14,2 199.0 R
Remaining benefits 15,9 2.8 6l.8 3L.5 o 1o0z.0 : K
Ratio of rem. henefits--% 15,6 2,7 50,8 30.9 ©-100,0 :
Alloc, joint costs 1.8 0.3 5.7 3.5 11.3 C - %
Total ailocated costs 74,8 105.9.- I1.9 7.7 7 210,3 ¢ . 7 j f) v 2 . ! }'. O
— - . (A ' . . :
Allocation of Loss of Taxes ﬁ: o \"‘. "/‘72 ;rg L
Separable costs . 3.8 4,4 a ¢. 8 9.0 N S
Joint costs 0.8 0.1 2.4 1.5 4.8 F\—/E‘s L{'l LS&
Total allocation 4.6 4.5 2.4 2.3 13,8 B ;': Yo 1\\ \ .
Allocation of O & M 1 ;
Separable costs 5:0 15,0 3.0 Q 23.9
Joint costs H [¢] 0 ¢ ]
Total allocation 5.6 150 3.0 Q 23,0
Allocation of Major Repl.
Separable costs 0 2,7 1.5 a 4,2
Joint costs Q9,1 & 0.2 0.l 0.4
Total allocation 9,1 2.7 1,7 0.1 4.6
Allocation of Investment and First Costs
Annual investment cost 65,1, 83,7 - 4.8 153 168.9 ~
Total [nvestment Cost 1,987 2,555 147 467 5,156
Total Allocated First Cost? 1,927 2,477 143 453 ’ 5,000

Benefit:Cost Ratios 1.35 1,13 14,8 2,77. 2. i2



TABLE D-3

SUMMARY OF BENEFITS AND COSTS AMONG PURPOSES
_TRUMBULL POND DAM & RESERVOIR

First Annual Annual Benefit:
Cost Charges Benefits Cost Ratio
Flood control “ $1,929,000 $ 74,800 $100, 700 1,35
Water supply 2,475,000 105,900 120,000 1.13
Water quality 453,000 17,700 49,000(1) 2.77
Recreation . 143,000 11,900 176, 000 14,8
Total . $5,000,000 $210,300 445,700 2,12

(1) Fishery benefits only; additional benefits anticipated from other
aspects of stream regulation for water quality control.
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TABLE D-4

TRUMBULL POND DAM AND RESERVOIR
COST-SHARING FOR RECREATION
(Including Fish and Wildlife Enhancement)
(1965 Price Level}

1. Basic Data (From cost allocation study - Table D-2)
a, Total project cost -
b, Total specific coats
c., Total joint-use costs
d. Costs allocated to recreation
e. Separable costs, recreation
f. Joint costs, recreation
g. Specific costs, recreation
h., Other costs, recreation

2, Cost-sharing under H, R, 5269
a. Federal
(1) Joint costs (1 f)
(2) 1 Separable costs (3 x 1 e)
{3) Federal cost
b. Non-Federal
{1} % Separable costs (3 x 1 e)

3, Cost-sharing under H,R, 9032
a. Federal

(1} Specific costs (1 g)

(2) Other costs (1 h)

(3) Limit on other costs (25% x 1c)

(4) Joint costs (1 f)

{5) Limit on joint costs (25% x lc)

{6) Federal cost [(1) + smaller of (2) or
(3) + smaller of (4) or (5)]

b. Non-Federal
(1} Excess of other costs Ea.(Z)—a(Bv)]
(2) Excess of joint costs [a(4)-a(5}]
(3) Total non-Federal cost [b{(1)+b(2)]

4, Cost~Sharing‘under Previous Corps Policy
a. Federal '

(1)
(2)

(3)

(4)
(5)

Specific costs (1 g)

Joint costs, recreation (1 f)

Limit on joint costs (25% x la)

Other costs (1h)

Federal cost [(1) + smaller of (2) or
(3) + (4] -

b, Non-Federal

(1)

Excess of joint costs [a(Z)-a.(3)]
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$5, 000, 000
836, 000
4,164, 000
143, 000
50, 000
93,000

50, 000

0

93,000
25, 000
118,000

25,000

50, 000

0

1, 041, 000
93, 000
1,041, 000

143,000

None
None
None

50, 000
93, 000
1,250,000
0

143,000

None
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APPENDIX E

 WATER SUPPLY

Studies of potential yield at the proposed Trumbull Pond damsite
are described in Appendix B. These studies, based on an analysis of
the 28 years of flow record on the nearby Pomperaug River, indicate
that a storage capacity of 4, 400 acre-feet would provide the 9 million
gallons daily (MGD) desired by the Bridgeport Hydraulic Company,
with a statistical dependability of 98 percent, This storage is more
than adequate to yield 9 MGD for the lowest flow period in the 28-year
“record, As the reliability of using the Pomperaug River records for
the Pequonnock River is uncertain, the Bridgeport Hydraulic Company
has requested a storage capacity of 5, 850 acre-feet to insure suf-
ficient capacity and to provide a small amount of reserve storage,
Table E-1 outlines the method of determining annual water supply
benefits and the annual costs of an equivalent, single-purpose water
supply reservoir for cost allocation purposes; in accordance with
standard Corps practice, '

A report from the Division of Water Supply and Pollution Control,
Public Health Service, Region I, De_partmen't‘of Health, Education, and
Welfatre, is also attached hereto, The water supply benefits derived
by the Public Health Service differ slightly from those derived in Table
E-1 due to differences in methodology and first costs used by the two
agencies.



TABLE E:l

TRUMBULL POND DAM
SINGLE-PURPOSE WATER SUPPLY RESERVOIR

{To be built at Progect Year 5 and serve as 1ong as multlple purpose

project (95 years))

For Alternative‘Cos,t' L B

First cost . , ‘ . , .
Interest during constructlon (3 X 2 yrs. @ 3 1/8%
Total Investment S :

Annual Charges e e e e e
Interest (@ 3- 1/8%) IS o
Amortization (@ 3- 1/8 %, 95 yrs ) (O 001775))

aintenance and operatlon
Loss of taxes
Major replacements ($120,000 at years 25, 50 & 75)
Present worth (@ 3- 1/8% e et . :
25 years ($120,000 x . 46334) = $55 600.,, e
50 years ($120,000,% ,21469):= 25,800 - .
75 years ($120,000 x . 09947) = 11,900 .. . .
Total = $93,300 . ___
Capital recovery (3-1/8%, 95 years):
93,300 x .033025 =
Total annual charges (5 years hence) =
Total worth (5 years hence) = $127,400 x 30,2798 =
Present worth = $3, 858,000 x ., 85740 =
Av. annual cost = alt. cost = $3, 308,000 x , 03276 =

For Benefits

First cost
Interest during construction (3 x 2 yrs. @ _4%)
Total investment el

$2 960 000

93,000

. 33,053,000

% 95,400

. 5,400

15,000

8,500

3,100

$—-127, 400

3,858,000
3,308,000
108 400

w AT

$2, 960, 000
118, 000

$3,078, 000

I



TABLE E-1 {cont'd.)

O&M and taxes (15,000 + 31, 200) = 46, 200
Presgent worth {95 yrs, @ 4%) = 46, 200 x 24,398 = $1,127,000
Major replacements. ($1.20, 000 at years 25, 50 & 75)
Present worth (@ 4%):
25 years ($120,000 x ,3751) = $45, 000

50 years ($120, 000 x ,1407) 17,000
75 years ($120,000 x ,0528) = 6, 000
Total present worth, major replacements 68, 000
Total worth at Project Year 5 $4, 273,000 .-
Present worth at Project Year 0 (@ 3 1/8%)
4,273,000 x ,85740 = $3, 664,000

Av, annual cost = annual benefits = 3,664,000 x ,03276 = 1203_‘000
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WATER SUPPLY
A
WATER QUALITY CONTRCL STUDY
PEQUONNOCK RIVER BASIN
CONNECTICUT

The study reported on herein has
disclosed a future need in the
Bridgeport, Connecticut area for
additional municipal and industrial
water supplies of drinking quality.
There is a potential need for water
storage for water quality mainten-
ance of the Pequonnock River which
is not related to the discharge of
treated municipal and industrial
wastes. These conclusions are based
on an analysis of available data and
projections of population and indus=
trial growth based on economic and
demographic studies.

Prepared for
DEPARTMENT OF THE ARMY
U. S. Army Engineer Division, New England
Waltham, Massachusetts

U. 5. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
Public Health Service, Region I
Division of Water Supply and Pollution Control
Boston, Massachusetts

January 1965
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I INTRODUCTION

- In a letter dated August 26, 1963, the U. S. Army Engineer
Division, New England, requested the Department of Health,

"...as to any interest the Depart-

Education,: and Welfare's advice
ment of HEW might have and whether purposes other than flood control
and recreation, including fish and wildlife, should be considered,"
©in a potential multipurpose dam and reservoir on the Pequonnocck
River in Trumbull, Connecticut.
Authority

This study of the water resources of the Pequonnock River
Ba.sin has been made in accordance with (l) the Memorandum of
Agreement dated November 4, 1958, between the Department of
the Army and the Department of Health, Education, and Welfare,
relative fﬁ Title ITI of the Federal Water Supply Act of l958,ﬂas
amended. {42 U. S. C. 3908) and (2) the Federal Water Pollution Coitrol
Act, as amended (33 U. 8. . Lé6a. (v)).

Purpose -and Scope

A study of the water resdurces of the.Pequonﬁock‘River Basin
has been made to determine the need for and value of present and
future municipal and industrial water supply and the need for and
valué‘of water storage for streamflow regulation for water quality
control which could be wholly or partially satisfied by the proposed '
project. This study estimates water storage needs and values for
g 100-year period from 1970 to 2070 in ten communities in southeast

Fairfield County, Connecticut.
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IT SUMMARY

1. This report describes the need for and value of water
to the year 2070 for municipal and industrial water supply and for
water quality control purposes which could be partially satisfied
by water storage in the multipurpose Trumbull reservoir on ‘the
Pequonnock River in Trumbull, Connecticut being studied by the
Corps of Engineers. The Pequonncck River Basin has a drainage
- area of 29 sguare miles of which 13.8 square miles will be controlled
by the proposed project.

2. The study area consists of the Pequonnock River Basin
- and the‘surrqunding area that 1s served municipal and industrial
.. water py the,Bridgeport Hydraulic Company. This area is in the
southwest corner of Connecticut and includes the towns of Trumbull,
Eéston, Fairfield,‘Mbnroe, Redding, Sheltoﬁ, Stratford, Weston,
and Westport, and the city of Bridgeport.

3. The population of the study area in 1960 was 321,000
of which sbout 292,000 persons were supplied municipal water by
the Bridgeport Hydrauiic Company. |

i, The per capits water use in the study area for a population
of 314,000 in 1963 was about 175 gal/cap/day which resulted in an
averagg daily demand of 55 MGD with industrial users accounting
for. about 40 per cent of this demand.

5. The Bridgeport Hydraulic Company water supply system
has a present safe yield of 72.5 MGD of which 57.5 MGD is<from
various surface sources and the rest from presently developed

ground water sources.
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6. There are no significant waste discharges to the Pequonnock
River at the present time. Minor amounts of septic tank drainage,
drain field drainage to storm sewers, and land runcff are however
received in the stream as evidenced by limited stream sampling
data.

7. The Connecticut State Health Department has encouraged
local development of a plan for future disposal of the areas treated

sewage to Long Island Sound.



III CONCLUSIONS

1. Based on demographic and economic studies, it is expected
that the totai municipal.and industrial water demand in the study area
will be 150 MGD in the year 2020 and 212 MGD in 2070 to serve a popu-
lation of 719,500 in 2020.and gk0,000 in 2070. It is anticipated
that 4O .per cent of this demand will be for industrial‘use..

2. The proposed Trumbull Dam and reservoir can supply only 9.0
MGD of the 77.5 MGD additional water supply required by the year
2020. The minimum net value of water supply.storagé in theiTruMbull
Project to supply 9.0 MGD will be $121,500 annually starting in
" 1970. This value would apply 1f releases of 290 acre-feet annually,

. with an annual value of $4,600 are made to maintain minimum ;atural
- flows in the stream in order- to pro?ect‘present_water uses.

3. The Water Supply benefits have been estimated by using the
cost of the most likely alternate that would be used in the absence
of the multipurpose project. The annual cost of the alternate includes
annual taxes and operation and maintepance cost_computed for,phe year
1975, the first year of water supply storage need, and diséounted to
1970, the anﬁicipated year of project comﬁletion.

4, Additional streamflow will be needed to control the effects
of land ﬁfaiﬁage and urban runoff as the area becomes increasingly
urbanized. Storage requirements for the- project, however, cannot
he ascertained until data are available from‘compfehensive water
pollution control studies presently under way in the region.

5. “Water Quality.control bgpefits would be widespread both in
area and purposes served. Recreationai opportunities would be preserved

and aesthetic values of an attractive stream would be maintained.



6. The value of benefits to be derived from streamflow
regulation for water quality control as well as needed releases

should-be more fully evaluated at the design stage of the project.



IV _LOCATION AND DESCRIPTION OF PROJECT

The proposed dam on: the Pequonnock River is in Trumbull,
Connecticut, spproximately six and three-quarter miles above the
river's mouth in Bridgeport Harbor. The project will have a
permanent pool containing 7,800 acre-feet with a surface area of
200 :@cres. at an elevation of 2hli feet above mean seal level. In
addition, 5,980 acre-feet of flood control storage is planned at
a spiliﬁay creat elevation of 270 feet théreby forming a pool with
a surface area of 268 acres. The flood-control storage provides
fof eight inches of runoff from a contributing drainage ares of
13.8 square miles.

The. drainage area has an average annual runoff of 24 inches
as a result of an average annual precipitation of 46 inches. There
are no gaging stations in the Pequonnock River Basin for determining
the river's discﬁarge and the terrain makes correlation of adjacent
drainage areas very difficult. This lack of basic data hampered
the quantitative results of the study with qualitative qonclusions
being made through discriminate use and analysis of the gyailable
data.

The Pequonnock River ridses in the north central part of -
Monroe, Connecticut, and fodlows a meandering course in &
general southerly direction for about 16 miles to Bridgeport Harbor,
during which it falls nearly 440 feet while receiving the drainage
from 29 square miles. Iﬁ the town_of_Trumbull,.the Pequonnock River

flows through a section of steep hills and deep ravines before



reaching the city of Bridgeport where the river empties into

Bridgeport Harbor. See Figure 2, following page 28.



V STUDY AREA

The area considered in the evaluation of the proposed multipurpose -
:Trumbull Dam and Reservoir is the service area of the Bridgeport
Hydraulic Company, This company supplies water of drinking quality
to domestic and industrial users in the tbwns of Trumbull, Easton,
Fairfield, Monroe, Shelton, Stratford, Weston, and Wéstport, and
jthe City of Bridgeport. The town of Redding has also been included
in the study ares since by 1980 it will need a municipal water supply -
which would most lpgically be furnished by the Bridgeport Hydraulic
Company. The drainage area of the Pequonnock River lies wholly within
this service area. The service ares of the Bridgeport H&draulic Company : ;
was selected for study because any water supply storage provided
in the Trumbull ﬁroject would be utilized to meet the needs of the
entire bulit-up area.

Economics

The city of Bridgeport is an industrial center for the
manufacture of brass.goods, machine tools, hardware, and firearms.;g/
It is the central city of a large population complex with the sub-

- urban communities surrounding Bridgeport being mainly residential

in character. Bridgeport lies within commuting distance of New

York City, and consequently, is strongly influenced by the same factors
which affect New York City. The ecoﬁomy'ﬁf Bridgeport is strong and

is meking significant gains through modernization and diversification.



Population
The population of the service area was 321,000 in 1960, with

156,748 and 20,379 being located in Bridgeport and Trumbull,
respectively. The City of Bridgeport showed a decrease in population
of 1.2% between 1950 and 1960, which was due primarily to large
numbers of people moving to the suburbs., For instance, Trumbull

. hed a 135.8% gain in population between 1950 and 1960, and the
service area as a whole had a 22% gain._§/~ Due to.continued industrial
development and economic. growth in the New York City and Bridgeport
areas, the population of the Bridgeport Hydraulic Company's service
area is expected to continue inecreasing to 726,000 in 2020, and
950,000 in 2070. The populatién projection for the study area

as developed from the economic and demographic studles is shown in

Figure I.
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VI DEMAND FCOR WATER

The demand for municipal and industrial water of dripkihg
quality supplied by the Bridgeport Hydraulic. Company in 1ts service
area has increased from 34.7 MGD in 1950 to 54.7 MGD in 1963,
which is an increase of about 1.5 MGD.per year. Thg increasing
demand for water is a result both of the lafger population being
served each year -and the growth in per capita consumption of water.

The perkcapita water use is expected to increase to.about 210
gal/cap/day in 2020 and 225 gal/cap/day in 2070 from the current
rate of 175 gal/cgp/day. The increase in per capita consumption
is based on the assumptiéné that high-rise apartment will furnisgh
much of the needed future living apéce and no heavy water-using industry
will locate in the ;rea. Forty per cent of théjcompany's preéent
demand is for industrial water supply, and this propoftion is expected
to remain aboﬁt.the same in the future.

Approximately 91% of the total population within the sfudy
area was being served domestic water by the Bridgeport Hydraulic
Company in 1960. The proportion served is expected to increase %o
9%% by 2020 és a result:of the‘rising population density and corre-
sponding decrease in use of private water wells.

After a thorough consideration of the factors affecting the
demand for water in the Bridgeport area, it appears that a reasonasble
estimate of the deﬁand for municipal and industrial water of drinking
quality to be supplied by the Bridgeport Hydraulic Company would.

be as follows: .
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TABLE I

STUDY AREA PROJECTICNS

Per Capita Water

Area Per cent Consumption Demand
‘Year Populetion Served  gal./cap./day _MGD
1960 321,000 91 167 49
1980° 456,000 9k 186 80
2000 591,000 98 197 114
2020 726,000 99 210 150
2040 840,000 99 218 182
2070 950,000 99 225 212

These water requirements do not reflect a demand for water
exercised by an industry which might desire t6 provide its

own water supply. A large demand for such water is not anticipated
because of the high development ceost of an indepgndené water supply.
Small industrial i;ter supplies may be developed through the use

of ground water, but these would be strictly limited in quantity,
and are therefore not included. It is expected, therefore, that

all significant water users within the study area will be supplied

by . the Bridgeport Hydraulic Company.
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VII WATER RESOURCES

The Bridgeport Hydraulic Company presently has a safe yileld
of 72.5 MGD, with 57.5 M3D belng supplied from various surface
sources and 15 MGD from wells, 'The system's major source of ground
--water is from the Housatonic well field which presently has a safe
draft of 12 MGD. The company has many surface sources of supply
throughout the service area, of which Saugatuck, Hemlocks, Easton,
and Trap Falls reservoirs ere.the.moet significant.13/

The proposed Trumbull project is being planned for the
development of 9.0 MGD for municipal water supply from a drainage
area of 13.8 square miles. Presently the drainage from 3.8 square
miles of the Pequonnock's watershed above the proposed Trumbull
.Dam site may be diverted to the Easton Reservoir in the adjoining
watershed. Such an arrangement could reduce the yiéld from the
Trumbull project but the yield from the combination of both
reservoirs could result in increased yields. The Hydraulic Company
plans on maintaining the diversion after the Trumbull Reservoir is
eompleted in order Yo have operational flexibility so that either

reservoir may be benefited by runoff from the upper watershed.

Future Ground Water

| fhe;Bridgeport Hydraulic Company has conducted an extensive
search for_additionai ground water supplies, but this search has
been unsuccessful in locating any sizeable quantities of new
ground water sources. The Housatonic well field has an estimated

wltimate development of 40 MGD, which constitutes an additional
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development of 28 MGD. This is being carried out by the company
on a sftep-by-step basis. The high cost of pumping indicates that
it is more economical tq provide surface sources of waber supply
within the service area rather than pump water from the Housatonic
well field. Due to these economic factors, it ié anticipated that
all surface sources of water supply will be developed before the
Housatonic well field i1s fully developed and the Trumhull project
will be utilized by 1975.

Future Surface Water

The Trumbull Dam site is the last feésible location for
the development of.a surface water supply within the Br;dgeport
Hydraulic Company’s seryice area around Bridgeport. The company
owns mlost of the land to be inundated by the Trumbull Regervoir,
and the company also owns diversion right;ﬂtﬁ-the tbfal flow of
the Pequonnock River. | |

‘The Pequonnock River water is of relétively good quality except
for bacteris, turbidity, and color contributed by surface runoff
which would have to be removed‘to make the water -suitaple for
drinking. Present plans indicate these undersirable qualities will
be removed from the project water by sedimentation, filtration, |
and chlorination pricr to pumping into the distribution sys@em.
Table 2 shows average values for several water quality parameters
for the Pequonnock and Housatonic Rivers.

Inciuding the addition of 9.0 MGD from the Trumbull Reservoir
and 28 MGD from the Housatonic well field, the Bridgeport Hydraulic

Company Will have a safe yield of 109.5 MGD. This amount of water
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will be needed before the year 2000. The only remaining major source
of water supply is the Housatonic River which should be capable of
furnishing ample water to meet additional future water demands. The
water quallty of the Housatonic River is relatively good at the site of
the present well field where a future river Intake would be constructed.
Sedimentation, filtgation, and chlorination or other suitable ftreatment
would need to be provided for the river water obtained at this site to
-remove bacteria and turﬁidity. Downstream from this site is & major
source of pollution from the Naugatuck River and the Towns of Shelton,
Derby, and Ansonia. The water guality of the Housatonic River below its
confluence with the Naugatuck River is degraded to the point that ﬁresent

water uses are restricted to certein industrial uses and transportation

of wastes.
TABLE 2
WATER QUALITY DATA 13
AVERAGE VALUES - 1964
Pequonnock River Housatonic River
‘ Above Proj. Below Proj. Near Well Field
Color (units) | - 26 23 21
Turbidity (units) 3 3 L
pK ' 7.1 S 7.1 7.5
Chloride (mg/1) 21 19.3 8.0
Iron {mg/1) 0.24 0.21 0.2k
Total Hardness (mg/1) 57 47 88
Alkalinity (mg/1) 35 27 73
Nitrate as N (mg/1) 0.35 0.04 0.1k
Total Solids (mg/1) 129 117 127
Coliform Bacteria 5,000 14,800 1,300

(MPN per 100 ml)

Note: Averages represent the analysis by the Bridgeport Hydraulic Company of
. one grab sample for each location taken each month during 1964,
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The Connecticut bight and Power Company at Stevenson, Connecticut,
presently regulates the Housatonic River flows upstream of the area
most likely to be .developed by the Bridgeport Hydraulic Company
for future water supply. ﬂZ/ _§/‘ It is expected, however, that when
water is needed from the Housatonic River, satisfactory agreements
on water releases will be made between the two utility companies.

It is concluded that the Bridgeport Hydraulic Company has
adequate sources of supply to meet its present water demands, thst
in the future the company will need to develop additicnal sources
of supply to meet the water demand generated by a growing population,
and that there are adequate sources of water available for development.
The proposed dam and reserveoir on the Pequonnock River will provide
an excellent opportunity for the Bridgeport Hydraulic Company to
develop an additional source of water sﬁpply of 9 MGD.

Recreation and Water SuppLz

Recreational use of the proposed Trumbull Reservoir is being
planned -ag a project purpose. Such usge poses a potential hazard tfo
the quality of the water stored in the reservoir for domestic use
unless adequate measures are taken to prevent the pollution of the
watershed and reservoir area. As recognition of the potential
hazard, Comnnecticut law prohibits the use of domestic water supply
reservoirs for water contact sports, gﬁ/ and it has heen the policy
of the Connecticut State Depsrtment of Health to prohibit any
recreational use of water supply reservoirs.

There is a current trend in the United ‘States to use water

reservoirs for more than one purpose including the combining of limited,
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controlled recreation and water supply: where the water from the
reservoir receives suitable treatment before it is used for drinking.

. By ‘legislation, recregtion and water supply are both recognized and
approved uses of Federally constructed reservoirs. Hence, the Public
Health Service raises no objections to such uses provided necessary
safeguards are applied to the watershed and reservoir areas when
public water supplies are involved. Such safeguards require consideration
of both the degree of treatment provided to.the water for the production.
of domestic water, together with the establishment of pollution control
measures to be applied to both the watershed and upstream reservoir areas.

In the Trumbull Project, only limited, well~cbntrolled recreastional
activities such as boating, fishing, and picnicking are being considered
for development. The Briﬁgeport Hydréulic Company has informed the

Corps of Engineers that these activities "could be allowed without
violating good water supply practice." The Hydraulic Company has
also stated that the Corps of Engineers would have to.be responsible
for the construction, maintendnce, and supervision of the recreational -
facilities. .

The water stored in the Trumbull Reservoir is to be treated

by sedimentétion, filtration, and chlorination, thus preventing
any pollution resulting from recreational use from reaching the
water consumers. Based on information available at the‘preéent'time,
there does not seem to be any compelling reason why well-controlled,
limited recreational -use of the proposed water supply reservoir at

Trumbull should not be permitted.
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STREAMFLOW REGULATION FOR WATER QUALITY CONTROL

At the present time there are no important domestic or industrial
waste discharges to the Pequonnock River.l5/ ' The only major
concentration of population along the upper Pequonnock R%ver is
located in Trumbull; but at this time, Trumbull does not have a
sewerage system. The only domestic waste discharges to the river
result from the leaching of septic tanks and drain fields into
storm. sewers discharging to the Pequonnock River. There are no known
domestic or industrial wastes being dischérged directly to these
storm sewers; however, bacteriological samples collected from the
Pequonnock River by the City of Bridgeport Health Department indicate. -
that surface runoff through these storm sewers apparently creates

a bacterial pollution problem.ll/

Future Waste Control

The Town of Trumbull has initiated preliminary planning for a
separate domestic.sewage collection system and treatment plant which
would alleviate many of the above problems; but because of the many
difficulties involved, no definite action has been taken. ‘A possible
site for a sewage treatment plant to serve Trumbull would bg on the
Pequonnock River near the boundary between Trumbull and Bridgeport,
which would be downstream from the Trumbull Dam site, Such a sewage.
treatment plant would provide secondary treatment, and flow regulation
would be needed to maintain stream quality, especially during periods
of low flow. However, downstream of such a project, the Pequonnock

River flows through the City of Bridgeport's Beardsley Park where
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a small dam forms Bunnell's Pond. The pond is used for swimming,
and the adjacent park land for picnicking, sunbathing, and other
récreational purposes. Because of this recreational development,
any plan to discharge sewage above Bunnell's Pond has been oppesed
by the city of Bridgeport and the Connécficut State Department of
‘Health. Due to thése objections, Trumbull's Consulting. Engineer
has recommended that an outfall sewer be bdilt to.cafry the treat-
ment plant's effluent downstream of Bunnell's Pond.;@/ Such a line
would be about 24 miles long and would discharge 24 miles above
the mouth of the Pequonneck River in BridgeportAHaihor. If the outfall
is proposed for construction, studies should be carried out to determine
the effect of the treated sewage on the water quality of the Pequonnock
River estuary.

To provide the greatest degree of public healﬁh‘protection and
the most efficient sewerage .system, the Connecticut State Health
Department has encouraged the development of a regional sewerage plan
for the Bridgeport-Trumbull Area. The objective of such a plan would
be ultimate disposal of the area's treated sewage to Long Island Sound
with provision for the discharge of Trumbull's sewage to a regional
sewerage system., This woﬁld be the mosf safisfactofy solution to
Trumbull and the adjacent area sewerage problen. But institutional
arrangements, financial difficulties, and technical pfbbiems pose
obstacles tc such a solution.

Notwithstanding difficulties, no future waste discharges of any
importance-tq‘the Pequonnock River are anticipated. lThe,city of |

. Bridgeport's sewage.treatment'plants discharge to long Island Sound,



20
and no sewage discharges by Bridgeport to the Pequonnock River are
foreseen. - Since most of the drainage area of the Pequonnock River
has Been developed as residential areas, no industrial waste discharges
to the Pequonnock River are to be expected.

It is concluded frbm information presently available that in
the Pequonnock River Basin there is no current need, nor is any
need anticipated in the future, to provide water storage for stream-
flow regulation in order to reduce waste concentrations and thereby
prevent water quality deterioration due to the discharge of treated
municipal and industrial wastes.

However it is expected that surface runoff will become an increas-
ingly significant factor éffecting the water quality of the Pequonnock
River as the area becomes urbanized. As additional data on the wastes
from urban runoff becomes available, further studies will need to
be carried out to determine the effects of these wastes on the
Pequonnock River.

Potential Water Quality Damages

At the present time, the Connecticut Board of Fisheries and
Game leases léhd along the Pequonnock River between Beardsley Park
and the proposed dam site. This area provides a natural habitat
for fish and wildlife indigenous to.the region and is also used
for "put and take' pheasant hunting and trout fishing. This is a
delightful area aesthetically and the recreational features are
outstanding.

The proposed Trumbull Dam will alter considerably the Pequonnock

River flows and serilously affect both the recreationel facilities
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and the aesthetic value of the area in general. During periods of
low flow, which most often cccur in the summer months, the runoff
from 13.8 square miles of drainage area would be cut off by the
proposed project. "This would fesult in deterioration of water quality
as well zs reduce streamflow below the level necessary to maintain
a suitable fish and wildlife habitat. Damages to water quality
would include, but not be limited to, reduced dissolved ‘oxygen levels,
higher water temperatures, and the build-up of algae and bacteria,
all of which would diminish the aesthetic chargcter and beqeficial
uses of the river.

In order to prevent the accrual of damages to présent water
uses due to the Trumbull project, it will be necessary to provide
additional water storage to maintain the present minimum conditions
of streamflow, An”annual release of 290 acre-feet will be required
from the water supply reservoir to mainftain present conditions of

streamflow and thereby prevent damages.

Water Quality Control

While i£ is not anticipated that there will be direct discharges
of adequately treated wastes to the Pequonnéck River, studies have
-shown that urban runéff carried into streams can be significantly
polluted by accumulated deposits of oil, organic matter, and soil.
It 'is only recently that thoughtful consideration has been given to
the possible serious effects of these wastes on.stream water quality.
Due to the intermittent nature of the pollution, differences in
precipitation patterns, character of the runoff area, and conditions

in the receiving waters it is not possible to readily extend the
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limited available information toc the Pequonnock River; It is
apparent, however, that there may he a need for fiow_regulation
ta assure water quality of a level necesgsary to maintain present
and desired water uses. Any needed watér releases for such quality
control problems should be more fully evaluated at the design stage
of the project.

The downstream resources of the Pequonnogk River can be more
fully developed by providing flow regulation for water quality
control. Table 3 shows the limited available data on water tempera-
ture, dissolved oxygen and biochemical oxygen demand of the
Pequonnock River.

TABLE 3

PEQUONNOCK RIVER - WATER QUALITY DATA 22/

Biochemical

Dissolved Oxygen

Temperature Oxygen Demand

oF mg/1 ~ mg/1

Above Project 68 7.8 3.3
Below Project 75 7.6 3.7

Bunnell's Pond

Inlet 77 8.8 N. A.
OQutlet 77 9.0 5.9

Note: Data shown is for one set of grab samples collected by
the Connecticut State Department of Health on September 9, 196k,

The Connecticut Board of Fisheries and (Game estimates that a
1.9 MGD release from the project site would be adequate to support -
a permanent trout stream habitat. A preliminary investigation by

the U. 8. Fish and Wildlife Service also indicates that additional
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flow will increase the fisheries resources of the Pequonnock River.
Additional fishing opportunities, especially trout fishing, would
add considerably to the recreational values of the Pequonnock River.

A reduction in suﬁmer temperatures in the stream cdan be effected
by releases of cold water from the project. It is anticipated that
the stream reach from the project to Bunnell's Pond could be converted
from a warm-water. fishery to a cold-water fishery if such temperature
controi"releasesware‘properly'managed.

A cold-water fish, such as trout, must have a minimum of 5 mg/1
of dissblved oxygen with a maximum water temperature of 75 degreees
Fahrenheit, 8Slight variaticns in either parameter fof short periods
of time should not have adverse effects-on a8 cold-water fish, but
it_is extremely important to prevent the possibility of major veria-
tioné in eitheér parameter lest a fish kill result. Therefore, it
is necessary that multipie level outlet; be installed in the Trumbull
dam so that water of the proper water quality may be selected from
the reservoir, i

Streamflow regulation for water quality control will provide
a continuous flow of water in the river below the project site and
will thereby tend to stabilize dissolved oxygen levels, and reduce
algal growths and bacterié populations. Provision for water quality
control will maintain a suitable environment for fish and wildlife
promulgation and will insure the necessary quality needed to maintain
recreation and natural beauty along the river.

Flow regulation will have direct benefits to local citizens
and to interstafe travelers. The local population will have

increased to 726,000 by 2020 and 950,000 by 2070. The two major
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. highway routes between New Yorkrcity end Boston cross the Pequonnock
River . at Bridgeport, Connecticut, and~utiiization of the available
facilities by travelers can be expected. It.is considered that the
possible benefits for water quality control would be widespread in
scope.

Due to the limited available data on the water quality of the
Pequonnock River, it has not been possible up to the present time
to determine the amount of water storage required fo maintain and
enhance the water quality of the Pequonnock River. At the time of
design studies, information armd data will be available from compre-
hensive water pollution control studies now under way which will
make possible a determination of required water storage for water

quality control purposes.
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IX VALUE OF WATER STORAGE

The following quotation from Senate Document No. a7
(B7¢th Congress, 2nd session)ll/ defines the generally accepted
rmethod for evaluating the benefits of water resource development
projects.

"The amount water users should be willing to pay for
such improvement in lieu of foregoing' them affords an
appropriate measure ¢f this value. In practice, how-
ever, the measure of the benefit will be approximated
by the cost of achieving the same resuilts by the most
likely alternative means that woLid be utilized in the
absence of the project.”

Water Supply Benefits

The alternative cost method has been used in this report to
evaluate the minimum benefits to be derived from storsge for
municipal and industrial water supply.
‘Two alternatives are available to provide the same municipal
and industrial water supply as the multipurpose Trumbull Dam and i
Reservoir. One alternative would be a single-purpose dam and %
reserﬁoir'df“6,k50 acre-feet capacity at the proposed project |
site, an& the other would be construction of pumpiﬁg faeilities-
andla pipeline to provide water from the Housatonic River. As
previously noted, g water supply reservoir on the Pequonnock River
without provision for maintaining present conditions of minimum flowsw
would seriously damage downstream recrestional uses, whereas pumping
from the Housatonic River would not bé detrimental to other water
uses, ' The cost of preventing damages to these recreational uses
has been used to determine the minimum cost of the potential dameges

that would he caused by the Trumbull project. In order to prevent
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damages, a release of 290 acre-feet annually in addition to the
6,450 acre-feet of water supply storage, would have to be provided to
maintain present minimum conditions of streamflow. A cost comparison
of the alternatives is shown in the following table:
TABLE L -

COST COMPARISON FOR WATER SUPPLY ALTERNATIVES

Pumping Sfﬁ. Single-Purpose  Dual-Purpose
& Pipe Line. 'Res. 6,450 a.f. Res. 6,740 a.f.

Investment ‘

Cost $2,429,000 $2,574,000 $2,690,000
Annual Cost 87,500 92, 700 96,900
Annual Oper. &

Maintenance 1hh ;000 21,500 21,500
Taxes 26,500 27,500 _ 28,700
Total Annual Cost - 258,000 1k1,700 147,100

Discount 5 yrs. o
(1975) 221,900 121,500 126,100

The above comparison readily shows that pumping would be
cheaper if it were not for the high annual operation and mainten-
ance charge; therefore, a single-purpose water supply reservoir
is the least costly alternative. For the above analysis, it has
been assumed that the project would be completed in 1970, and
the year of first use would be 1975. An amortization period of
25 years at 4 per cent interest has beeqwused to determine the
annual payment stream required to develop the glternaﬁive water
supply by private interest. |

The annual value of the potential damages due to a single-
purpose water supply reservoir would be $4,600; i.e., $126,100 minus

$121,500.
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If damages are prevented by the inclusion of additional storsge,
the annual value of providing water supply storage in the Trumbull
project would be $126,100 - $4,600 = $121,500. ‘

Water Quality Control Benefits

The possiblelbeﬂefits to be gaihedrby maintenance of the water
guality of the. Pequonnock River through the use of water storage for
streamflow regulation are considered to have regl value in satisfying
human desires; but such henefits generally are not fully measurable
in monetary terms, and are often intangible. A portion of such
henefits are measurable by the least costly, most likely alternative
that would be utilized in the absence of the project. The cost of
this alternative affords a measure of the minimum value of the
benefits to be derived from water quality centrol.

The only feasible method of achieving water quality control
in the Pequeonnock River is to provide water storage for streamflow
regulation. The most likely alternative to the multipurpose
Trumbull Reservoir would be a single-purpose reservoir at the
project siftie which would provide a continuous flow-in the river
at all times. The proposed project site is the most economical
site available for water storage within the Pequonnock River drainage
basin, and a single-purpose reservoir at the project is the only
reasonable alternative to a multipurpose project.

Since the required storage for water quality control in the
Trumbull Project cannot be determined at this time, no value can
be placed on the benefits to be derived from water quality control.

However, it is felt that water quality control should be included
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as a project purpose to which benefits will be ascribed when quality
needs are more adaquately defined by comprghensive water pollution

‘control studies now under way.
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APPENDIX

COMPUTING MUNICIPAL AND INDUSTRIAL WATER SUPFLY BENEFITS

Investment Bost of gingle~purpose water supply reservoir with

6,450 acre-feet of water storage yielding 9.0 M3D is $2,5TL,000.

25 yr. peyment stream @ 4%: 0.0640L ($2,574,000) = $2164,800

Present worth, 25 yrs. @ 3 1/8%: 17.17308 ($16L+;800‘) = $2,829,500

100 yr. payment stream @ 3 1/8%: 0.03276 ($2,829,500) = $ 92,700

Annual Operstion and Malntenance: 21,500
Armmual Taxes: ' 27,500

Total Annual Cost: $1h1, 700

Construction completed 1970, year of first use 19753 therefore,

discount 5 years.

Annual benefit from 1970: 0.857h ($1l1,700) = $121,500
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APPENDIX F
RECREATIONAL EVALUATION
1. SCOPE

Recreational development at the Trumbull Pond Dam and reser-
voir project affects two general areas: the area in and around the
reservoir and the reach of river with bordering lands downstream of
the dam to, and including, Bunnells Pond in Beardsley Park, Bridge-
port. This appendix evaluates the planned recreational water resources
development and its effect on each area, except for the detailed fish and
wildlife recreational analysis which is described in the main report and
in Appendix G,

Two projects at the site were evaluated: one for flood control,
water supply, water quality control and recreation; and the alternative
project for flood control, water quality control, and recreation, ex-
cluding the water supply purpose, Connecticut law prohibits water con-
tact sports on water supply reservoirs and discourages picnicking or
other intensive land-based activities on land immediately adjacent to a
public water supply. The latter project would, therefore, have the far
greater recreational benefits. '

2. FACTORS AIFFEC TING RECREATIONAL ACTIVITIES

a. Existing public recreation areas, There is one existing public
park-type development within 10 miles of the project having facilities
for picnicking and swimming. Within 25 miles, there are 10 developed
State parks or forests with 5 picnicking and 9 swimming developments.
Two of these are seashore parks, Although many beaches line the sea-
shore in the project vicinity, they are exclusive and allow use only to
land owners or renters, The existing areas receive extremely heavy
usage, and the addition of facilities at the . recommended Trumbull pro-
ject would be highly welcome, especially if facilities for swimming
could be offered. '

b. Population. The number of people living within 10 miles of
the project has been recorded at over 400, 000 by the 1960 U. S.
Census and, within 25 miles of the project, 1.2 million, This
represents a growth of nearly 25 percent over the 1950 Census
figures, '
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c. Accessibility of the project. The project is readily accessible
over an excellent heavily-traveled highway system,

d, Project resources, The site for the recommended Trumbull Res-
ervoir has highly attractive scenic qualities. The project is situated in a
deep, narrow valley which is unspoiled by industrial or residential develop-
ment. The area terrain is unusually rugged for this section of Connecticut,
The valley floor, clear of all vegetation other than scrub brush, rises
abruptly to well forested, steep, precipitous walls. A gorge 200 feet deep,
immediately downstream of the proposed project, highlights the scenery
of the valley. ' '

The addition of a permanent water surface behind the project
would offer a highly attractive source of water-based recreational pur-
suits as well as increase the scenic splendor of the area. It would also
increase the value of land-based recreational use of project lands,

e. Limits. Although the area is highly attractive and the creation of
a water area would increase the recreational opportunities, the precipitous
character of the land would limit the extent of practical development. The
recommended development area, shown on Plate 2 of the main report,
would be limited by the small acreage of land conducive to practical rec-
reational development,

f. Anticipated public use. Intensive public use is expected at the
project. One of the most important factors affecting recreational use of
the project is the heavy population density of this area in southwestern
Connecticut. If water supply is included as a project purpose, the rec-
reational use of the project will be decreased due to the restrictions
imposed by that purpose, '

The uses of the project lands and water will be highly diversi-
fied, With water supply, the project would offer an attraction for such
uses as-limited piznicking, hiking, unpowered boating and canoeing,
nature walks, fishing and small game hunting. Without water supply,
the project would have the above uses with the addition of intensive pic-
nicking, camping, swimming and motor boating. A possible recreational
development for the project without water supply is shown on Plate H-2
of Appendix H,

The project with water supply is expected to attract an average
annual visitation of 20, 000 people to view the dam and appurtehant struc-
tures, Other uses of the reservoir for leisure time activities of hiking,
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limited picnicking, nature walks and unpowered boating would add an
average annual visitation of 30, 000.

if constructed without water supply, the project would receive
heavy usage due to the addition of an unrestricted water-based recrea-
tional resource. With a.dequaté-developrnent of facilities, it is anti-
cipated thatthis alternative project would attract an average annual
visitation of 230, 000 to swim, picnic:and camp in addition to the
average annual visitation of 20, 000 to view the dam and appurtenant
structures and 30, 000 for leisure time activity mentioned in the
previous paragraph.

3. DEVELOPMENT PLAN
““a. General. The proposed location of public use areas.chosen for
developiient are shown on Plates 2 of the main report and H-2 of
Appendix H. These areas are the most adaptable for economical. and
practical construction of facilities, The layouts shown are schematic
'a.nd Would be a.ltered as necessary durlng de51gn sta.ges. '

b, *Land requi-reménts-.-‘~ .,:I-_.and acquisition under exi—s_ting'a.uthqrized
procedures, accomplishéd as necessary for other project purposes,
will be adequate for recreational development of the project with water .
supply. To realize the full recreational potential of the project without
watdr supply, it would be necessary to acquire the land above the guide
taking line between the project and the proposed State Route 25 reloc-
ation,: However,. if the proposed road relocation is constructed before
construction of the Trumbull Reservoir, this land would automatically
‘be acguired due to severence through elimination of access to'it,

c. Extent of development,. To determine the extent of .deve_lop-‘
ment necessary to.meet demands, ‘an analysis was made of population
and trends within a forty-mile radius of the project; the potential
“inherent in the large tourist and swmmmer resident influx; lack of
public park areas in the vicinity; increasing use of New Englan'd
Division -¥eservoirs; and the physical limitations of the project
lands.” Design loads were estimated by use of the follow1ng
Nat:l.onal Park Serv1ce formula: ‘




1 (AV x.80) x.60

D. L., = 14 1,5
Where:
D. L. = Design load
14 = No. of summer Sundays

% of attendance that will use facilities during a

. 80 =
normal l4-week season
. 60 = % of weekly visitors on a normal summer Sunday
1.5 = rate of turnover

Use of the formula has been verified by experienced visitation data
at New England Division Reserveirs. A basic factor in development of
the area is the limit of developable land adjacent to the proposed im-
poundment,

d. Plan of development. Recreational development of the project
with water supply will be minor, limited to a small picnic area at the
dam and a boat-launching area providing access to the water area. The
development plan is shown on Plate 2 of the main report. Interpretive
facilities will be placed in the vicinity of the dam and signs will be
located throughout the reservoir area to inform the using public of the
location of facilities and restrictive uses of the water supply pool.

If the project is constructed without water supply, intensive-use
facilities would be developed to meet the anticipated heavy demands. A
proposed development plan and location of facilities is shown on Plate
H-2 of Appendix H., The northeast shore of the permanent pool was
chosen for a major park-type development as the terrain of the area
is the best suited for economical development of such facilities, The
development would have two separate areas, one for overnight camp-
ing and the other for day use. The area would be developed to its maxi-
mum potential initially as it is expected full use of the facilities would
occur within 5 years of project completion. An access area and boat
landing would be developed at the northern end of the permanent pool,
and facilities would be provided to accommodate visitors at the dam,
Adequate interpretive and directional signs would be placed throughout
the project area.



4, ECONOMIC EVALUATION - .

a. Cost The xjre".xj:eatlonal development cost of the project with
$792, 000, These costs 1nclude cohéffueflon costs, cont1ngenc1es,
engineering and deésign, and supervision and administration. A list
of facilities and estirnated costs for the alternatlve projects are '
shown on Tables F l and F-2,

b, Benefits, Avera.ge annual recreational benefits, exclusnre of
flSh and w11d11fe beneﬁts, are estimated as follows:

PROJECT WITH WATER SUPPLY

Average

_ Type of Use Visitor-Days Unit Value - Annual Benefit
Visitors to Damsite 20,000 N/A -
‘Leisurely Use - Reser- 30, 000 0.50 $15 0_00
‘. voir Area I : :
Totals 50, 000 $15 000
PROJECT WITHOUT WATER SUPPLY
Visitors to Damsite 20,000 N/A -
Leisurely Use - Reser- 30, 000 0.50 15, 000
voir Area o ,
Day Use 180, 000 _ 0,75 135,000
Overnight Camping 50, 000 1,00 50, CCO
Totals 280,000 $200, 000

¢. Intangible benefits. Downstream of the project to Bunnells
Pond at Beardsley Park, the Pequonnock River flows through an area
of natural habitat for fish and wildlife indigenous to the region. This
reach of river with bordering land, much of which is leased by the
Connecticut Board of Fisheries and Game, has cutstanding recreational
features and is aesthetically delightful. In its report on the project
(included in Appendix E}, the U. S. Department of Health, Education,
and Welfare ascribes substantial intangible benefits to the low flow
augmentation to be made available for this area downstream of the
dam. The continuous flows, which augmentation assures, will lower
water temperature, thus reducing amounts of bacteria and algae and
enhancing and making more healthful the swimming in Bunnells Pond.
The natural beauty of the area will also be enhanced in ways which
transcend, and cannot be reduced to, monetary values,
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TABLE F-1

TRUMBULL POND DAM & RESERVOIR
RECREATION DEVELOPMENT WITH WATER SUPPLY

Estimated Unit Estimated

Description Quantity Unit Price Amount
Site preparation 12 Ac, $600. $ 7,200
Picnic tables 60 ea. 100. 6,000
Fireplaces - 30 ea. : 75. 2,250
Trash cans 60 ea. 10, 600
Picnic shelter 1 ea. L. S. 4, 000
Rest rooms | ea, L.S. 12,000
Paths and trails 0.5 mi, 3,000 1,500
Contingencies 6, 450

$ 40,000 -
Engineering and design 6,000
Supervision and administration 4,000
Total , $ 50,000



TABLE F-2

TRUMBULI POND DAM & RESERVOQOIR

RECREATION DEVELOPMENT WITHOUT WATER SUPPLY

Engineering & Design
Supervision & Administration
Total

Estimated Unit
Description Quantity Unit Price

Roads and Parking Areas . Job  $L.S.
Beach Area L Job: L.S.
Buildings

Reception and change 1 ez, 24, 000

building

Maintenance bldg. 1 ea, . 10,000

Toilets (water-borne) 6 ea, 11, 500
Picnic Facilities

Tables 465 ea, 100

Fireplaces 305 ea, 75

Trash cans 465 ea, 10

Shelter 1 ea, 4,000
Camp Sites

Clearing sites 140 ea, 200
Group Camp Site

Site work . Job L.S.

Lean-tos 4 ea, 1,500

Fireplace 1 €ea. 1,000
Water Supply .o Job 1.5,
Sewerage System .o Job L. S.
Selective Clearing 53 Ac, 300
Boat Launching Ramp 1 ea, 1,500
Signs, Trails, Land- .. Job L.S.

scaping

Contingencies

Subtotal

Estimated
Amount

$ 141, 000

88, 000
24,000

10,000
69, 000

46,500
22,875
4, 650
4,000

28,000

400
6,000
1,000

18,000
18,000
15,900

1,500
25,000

106,175

$ 630,000

100, 000
70,000

$ 800,000
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UNITED STATES _
DEPARTMENT OF THE INTERIOR

FISH AND WILDLIFE SERVICE
BUREAU OF SPORT FISHERIES AND WILDLIFE
59 TEMPLE PLACE
BOSTON. MASSACHUSETTS 02111

November 23, 1964

Division Engineer

U. S. Army Engineer Division, New England
Corps of Engineers

424 Trapelo Road

Waltham, Massachusetts 02154

Dear Sir:

This letter is our conservation and development report on the
fish and wildlife resources related to the Trumbull Pond Dam

and Reservoir project, located on the Poquonock River, Fairfield
County, Connecticut, being plamned under the authority of the
September 14, 1955 Resolution of the U. S8, Senate Public Works
Committee, This report was prepared under authority of the

Fish and Wildlife Coordination Act (48 Stat. 401, as amendedy

16 U.S.C., 661-666 incl.,), in cooperation with the Connecticut
State Board of Fisheries and Game. That agency concurred in

the report as indicated by letter dated November 16, 1964,

We understand that the multi-purpose dam will be located at the
site of the former Trumbull Pond dam and gbout four miles up-
stream frem Beardsley Park Pond (41 acres) in Bridgeport. It
will be designed for flood control, domestic water supply, and
low-flow augmentation., The former Trumbull Pond dam was washed
out in 1950. Streambed elevation at the multi-purpose dam site
is at 156 feet mean sea level. The top of the dam will be at
elevation 285 and the spillway crest at elevation 270, A twin-
chambered tower housing the several intakes at different levels
will perwit withdrawals at optimum depth. Intakes are being
planned for elevations 231, 216, 201, 186, and 156 (bottom).

An ungated outlet at elevation 244 is being planned for flood
control.

We understand that the following pools are being considered:



Pools Top elev, Storage Maximum Surface

m.8.1, _ac./ft/ depth (ft.) acres
Dead storage pool 184 600 28 50
Water supply pool 237 5,850 81 178
Low-flow augmentation pool 244 1,350 88 198
.Flood control pool 270 5,980 114 268

The domestic water supply pool will be cost-shared by the Bridge-
port Hydravlic Company (a private water company servicing nine
cities and towns in the Bridgeport area). This reservoir will in-
undate about two miles of the river when filled to elevation 244,
Fishing and boating will be allowed. The company owns most of the
land within the project area as well as the riparian rights to the
Poqueonock River from tidewater to the headwaters.

The low flow augmentation pool will provide a minimum downstream
flow of 3 cfs throughout the year. Fluctuations in reservoir

levels are not expected to be great. Based on available data it

is anticipated that the water-supply storage pool would be exhausted
less than once in 50 years.

Approximately 525 acres of land including all land east of the
reservoir to the right of way for the proposed Route 25 relocation
will be taken in fee title. We understand that a boat-launching
ramp and two parking areas will be constructed as a project feature
to provide space for 60 to 80 cars and boat trailers. The Corps

of Engineers will operate and maintain the fisherman parking areas
and boat-launching ramp.

The project lies in a steep-sided,; wooded valley. The area
fringing the valley is heavily developed, mostly residential with
new houses encroaching towards the valley. The project is located
about 5 miles north of the City of Bridgeport which has a popula-
tion of approximately 160,000, A population of approximately
1,300,000 lies within a 35-mile radius of the project. This is
about 50% of the Statet's population and includes almost all of
Fairfield and New Haven Counties,

Brook and brown trout are the most important fish species in the

Poquonock River. Fishing is waintained by put-and-take stocking
by the Connecticut State Board of Fisheries and Game. In 1963

iy



about nine miles of the river were stocked with approximately
5,000 brook and brown trout, This is the major trout stream In
the area and is fished heavily due to the lack of such streams
in this area.

We understand that if the Federal project 1s not constructed,

the Bridgeport Hydraulic Company will construct a single-purpose
water-supply reservoir at the same site. It is expected that the
full reservoir will have a surface area about equal to the full
water-supply pool of the Federal project. The mileage of stream
inundated by this reservoir and the frequency of drawdowns is not
expected to be significantly different from that of the Federal
reservoir, Although the private impoundment will provide a cold-
water fishery habitat, and the cowmpany is expected to allow fish-
ing on the reservoir as it does now at its other reservoirs, it
probably will not encourage fishing to the extent of providing
parking and boat launching facilities. All fishing, therefore,
will be confined to shore and this will be limited because of
inadequate access., The western shoreline of the reservoir will
‘be steep-sided and provide limited access. The proposed reloca-
tion of State Route 25 as a limited access highway will make the
eastern shore inaccessible except by foot from the dam or from
the upper end of the pool. The utilization of the reservoir
fishery could be further affected adversely as a result of private
riparian rights and there will be no assurance that downstream
releases would not be eliminated during dry periods. For the
above reasons the State Board of Fisheries and Game would not
stock the reservoir with fish,

It is estimated that during the period of analysisg, the fishery
in the privately constructed single-purpose reservoilr will pro-
duce an average of 1,700 fisherman-days annually. The four miles’
of stream fishery between Beardsley Park Pond and the dam site
will furnish an average of 2,800 fisherman-days annually.
Beardsley Park Pond (Bunnells Pond), used by swimmers and fisher-
wen, will provide an average of 1,400 fisherman~days annually,
The total fishery over the period of analysis will average 5,900
fisherman-days, having a net recreational value of $20,000,

The multi-purpose reservoir will provide a cold-water lake fish-
ery, the only such fishery within a 20-mile radius., The State
Board of Fisheries and Game will stock the reservoir with catch-
able trout since free public access will be provided. It is
estimated that the average annual fishing pressure over the next
100 years will be about 42,000 man-days. In order to accommodate
this level of fishing pressure it will be necessary to increase



the fisherman parking and launching facilities as the demand
requires, It is estimated that parklng areas with a total of
160 spaces for cars with boat trailers will be needed ultimately,
This is in addition to parking space needed for general
recreation including recreational boating,

The river segment from Beardsley Park Pond upstream to the dam
site will be improved for fish life by the discharge of minimum
flows of 3 cfs from the lower levels of the reservoir. Cooler
water favored by trout would be wmaintained for longer periods
than under existing conditions. This would increase the period
of fishing, thus increasing fisherman utilization. Over the
period of analysis, an annual fishing pressure of 8,400 wan-days
is anticipated in the Poquonock River between the Beardsley Park
Pond and the project dam,

The low-elevation minimum discharge of 3 cfs flow is expected to
change the fishery habitat of Beardsley Park Pond from a warm-
water habitat to a marginal cold-water habitat, The State Board
of Fisheries and Game will stock the pond with trout since free
public access is already provided. A cold-water fishery in
Reardsley Park Pond will support an average annual fishing
pressure of about 9,800 fisherman-days,

The fishery associated with the multi-purpose Federal project
will support an average of 60,200 fisherman-days annually,
having a net recreational value of $230,000, This will result
in a fishery benefit of 54,300 fisherman-~days annually or a net
recreational value of about $210,000. The breakdown of dollar
benefits accruing to each segment are $161,000 to the reservoir
fishery, $22,000 to the four mwiles of downstream fishery, and
$27,000 to the Beardsley Park Pond. The levels from which
regsefvoir releases are made should be coordinated with the State
Board of Fisheries and Game to obtain maximum fishery utiliza-
tion of the river downstream from the dam and at Beardsley Park
Pond,

In the project area the pheasant is the most important game
gpecies and receives heavy hunting pressure. The hunting is
maintained by put-and-take stocking by the State Board of
Fisheries and Game at an annual rate of about 200 birds.
Opening day counts of hunters ranged from 19 to 58, Twelve-
hundred hunter-days are consgervatively estimated under today's
conditions. The principal pheasant habitat is in the portion
of the valley that will be inundated by either the private
single-purpoge reservoir or the multi-purpose reservoir.



The pheasant-hunting opportunities will be totally lost either
with or without the Federal project: consequently, no signifi-
cant wildlife loss will result under with-the-Federal project
conditions, \

The State Board of Fisheries and Game will undertake all neces-
sary management practices including stocking to obtain maximum
fishing benefits if the recommendations listed below are incor-
porated in the final project plans.

We recommend--

1. That the reservoir discharge be released at such
elevations as are recommended by the Connecticut State Board of
Fisheries and Game.

2, That additional parking and boat launching
facilities for lake fishermen be provided as the demand requires,

3. That additional detailed studies of fish and
wildlife resources be conducted, as necessary, after the project
is authorized, in accordance with Section 2 of the Fish and
Wildlife Coordination Act (48 Stat, 401, as amended, 16 U.S.C.
661-666 inc,), and that such reasonable modifications be made in
the authorized project facilities as may be agreed upon by the.
Director of the Connecticut State Board of Fisheries and Game,
the Director of the Bureau of Sport Fisheries and Wildlife, and
the Chief of Engineers, for the conservation, improvement, and
development of these resources, .

Sincerely yours,

;2EuJDJZ e SV

Fred L., J#&cobson
Acting keglonal Director
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Mr, Earl T. Walker, Acting “egional Superviscr
U, S, Dept. of the Intericr

Fish and Wildlife Service

Branch »f River Basin Studies

59 Temple Flace

Boston, Mass.

Dear Mr, Walker:

This is in repty to vour letter of November 5, 196L and is in regard
. to the review draft of your conservation and development repert on the
fish and wildlife resources related to the Trumbull Pond Dam and Heservoir

project, '

Egsentially, we are in complete accord with all details cutlined in
vour repert and would commend those pecople concerned with the provision
for recreation being included in this project. The area in which the
proposed reservoir is to be vonstructed is one wich is lacking in ecold
water fisheries recreation cpportunities. This type of facility is
urgeatly needed in this densely populsated portion of our State,.

Our only additional recommendation would be that the €0 to 30 car
parking area be considerably enlarged. Since your report estimates some
L2,000 man-days of fishing anmially, we feel that the parking of a
maximm of 80 cars would be far frcm adequate. We would recommend at
least double this capacity with a provision for additional area if the

need becomes apparent.

Again we would like to endorse all fisheries recreation provisions
contained in your rergcrt,

£

Sgncerelv yours,

KL(?% lore x5 b-%m

Thecdore B, sampton
Director

TBE/dg
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APPENDIX H. -
OTHER PROJECTS STUDIED
1. INTRODUCTION

Measures for local flood protection at damage centers in the
Pequonnock River basin were considered, including protection by
dikes and flood walls with and without channel improvement. Two
such plans were studied in some detail but found to be not economic-
ally justified. Kach of these plans would protect portions of Bridge-
port lying along the Pequonnock River downstream of Bunnells Pond
dam. .One would alsc provide protection along Island Brook, the
chief tributary to the Pequonnock River. The plans are described in
the following paragraphs and shown on Plate H-1, Consideration was
also given to a multiple-purpose project without water supply at the
site of the recommended project,

2, FULL LOCAL PROTECTION

A system of dikes and flood walls combined with channel improve-
ment could be constructed to provide protection for an area of Bridge-
. port along a one~mile reach of the Pequonnock River downstream of
Bunnells Pond dam and along the Island Brook tributary, Downstream
of Bunnells Pond dam, dikes extending about 700 and 800 feet respec--
tively on the river sides of Sylvan and Glenwood Avenues would tie
into the Boston Avenue bridge abutments and form a "V" shaped align-
ment to funnel flood waters under the bridge. Flood walls, extending
about 625 feet along each bank, would continue the protection down-
stream from the bridge abutments to an existing box conduit 600 feet
long which passes under the buildings in a shopping center. From the
lower end of the conduit, the protective work would continue to the
River Street bridge, 2,250 feet downstream with about 1,000 feet of
short dike sections and retaining walls on the east bank and dikes all
along the west bank. The west bank dikes would continue up both
sides of the tributary Island Brook, which enters the Pequonnock
River about 1, 000 feet upstream of the River Street bridge,

As part of its proposed relocation of Route 25 and Capitol
Avenue in Bridgeport, the State of Connecticut plans to fill in Seeley
Pond on Island Brock, In the highway project, the brook would be
relocated in a conduit rejoining the original stream bed at a point
about 1, 800 feet from the mouth of the brook., The Corps project

H-1



would extend that conduit about:400 feet farther and continue the protec-
tion 1, 400 feet to the Pequonnock River by dikes on both banks of the
broock continuous with those 'on'the west bank of 'the river. Short sections
of flood wall are substituted for dikes where necessary for clearance.

The channel would be improved and straightened on the Pequonnock
River downstream of the existing box culvert and.along about 1, 000 feet
of Island Brook. Two new bridges would be required: one for Boston
Avenue, the other for Roosevelt Street, Land taking would amount to
about 19 acres. The first cost of this protection is $2, 890, 000 with
annual charges of $108, 200, Annual benefits, all flood control, are
$80, 000 when considered alone, and $28, 600 when taken after the
Trumbull Pond dam, resultmg in beneflt cost ratios of 0.74 and 0, 26,
respectlvely.

3, LIMITED LOCAL PROTECTION -

A project providing protection for a smaller area was also con-
sidered, In this plan, the protective works would be the same as in the
full plan for the Pequonnock River between Bunnells Pond and the inlet
to the existing box cénduit, Downstream of the conduit, the channel of
the river would be impréved as far as the River Street bridge. There
would be no dikes along the river and no protective work on Island Brook,
The Boston Avenue and Roosévelt Street bridges would be rebuilt as in
the full plan, - First costs are estimated-at $1; 370,000 with annual -
charges of $46,500, Annual benefits to-the project, acting after the
Trumbull Pond reservoir, are $18, 600, resulting in a benefit-cost ratio
of 0.40, When considered without the Trumbull Pond project, benefits
would be $49, 200, resulting in a benefit-cost ratio of 1. 06, The reser-
voir project acting alone realizes almost this amount of benefits in the
considered area {$44, 600) in addition to substantial flood control bene-
fits in other reaches of the river and benefits from other prOJect putr-
poses.and is therefore con31dered preferable. ‘

4. DEGREE OF PROTECTION LOCAL PROTECTION PRO.TECTS

The degree of protectmn feasible for the areas considered is
limited by the capacity of the existing box conduit under the shopping
center. To enlarge this conduit would be difficult and very costly.

The local protection projects were therefore designed on the basis of
the capacity of the conduit which is 5,800 c.f.s., This flow is about
equivalent to the maximum flood of record natural, -and 75 percent of
the standard project flood reduced by the recommended Trumbull Pond

H-2



reservoir, Thus either of the considered local protection projects
would give a reasonable, although not high, degree of protection to
the area,

5, TRUMBULL POND DAM AND RESERVOIR (ALTERNATIVE)

a. Introduction. Although basin needs for water supply are
expected to become urgent within a few years of the estimated
date of project completion, the possibility exists that contractural
arrangements might not be consummated for municipal and
industrial water supply. Therefore, studies were made of an alter -
native project which would exclude water supply as a purpose there-
by permitting unlimited recreational use, The dam would be of the
same height and at the same site as for the recommended project to
permit future conversion to water supply storage purposes and to
provide optimum depth and size of pool for recreational purposes,
including benefits to the fishery resources. The deeper water thus
provided would be a requisite for a cold water fishery both in the
reserveir and in the stream below the project,

b. Description, The three-purpose project would contain,
in addition to 5, 980 acre-feet of storage for flood control, 7,500
acre-feet for recreation, and 300 acre-feet for water quality con-
trol. The dam and appurtenant structures would be substantially
the same as for the recommended four-purpose project described
in the main report except that the intake tower for water quality con-
trol releases would be single-chambered, housing multiple in-
take gates to permit withdrawals at optimum temperature and
oxygen content for the downstream fishery, A map outlining the
reservoir and showing salient features for this three-purpose
project is shown on Plate H-2,

¢, Recreational development. In addition to the picnic and
overlook area and boat launching ramp provided in the recommended
project, a beach area, picnic facilities, camp sites, service
facilities including water and sewers, a reception and change build-
ing and & maintenance building would be located on the east shore of
the project as shown on Plate H-2, With unlimited recreation
permitted, it is estimated that 260,000 persons would utilize the
facilities annually in addition to some 20, 000 sightseers.




d. Economic evaluation, A summary of costs of this alternative
project is given in Table H-1,. A comparison of annual charges and
annual benefits for each of the three project purposes is shown in Table
H-2., Table H-3 summarizes cost-sharing under various policies.




TABLE H-1

TRUMBULL POND DAM AND RESERVOIR
WITHOUT WATER SUPPLY
FIRST COSTS AND ANNUAL CHARGES
{1965 Price Level)

FIRST COST

Lands and damages $ 935,000
Reservoir o 100, 000
Dam 2,760,000
Recreation facilities 630, 000
Engineering and design 530, 000
Supervision and administration _ 435, 000

Total estimated First Cost : - . $5,390,000
Interest during construction . 168,000

Total Project Investment ' $5, 558,000

ANNUAL CHARGES

Interest $ 173,700
Amortization 8, 400
Operation and maintenance 9,000
Major replacements 24, 400

Total Financial Annual Charges $ 215,500
Loss of taxes 13, 800

Total Economic Annual Charges $ 229,300



TABLE H-2

TRUMBULL POND DAM AND RESERVOIR
"WITHOUT WATER SUPPLY
PROJECT FORMULATION

First Annual Annual Benefit:
Purpose Cost Charges Benefits Cost Ratio
Flood control $1, 687,000 $§ 65,400 $100, 700 1.5
Recreation 3,295,000 146, 000 361,000(1) 2.5
Water quality 408, 000 17,900 49,000(2) 2.7
Totals $5, 390,000  $229, 300 $510, 700 2.2

{1) Benefits to general r_éci'eation and resei'voi:_c‘ fishing,

(2) Benefits to downstream fishing only; additional benefits anticipated
by Public Health Service for dilution of pollution due to urban
runoff, '



TABLE H-3

TRUMBULL POND DAM & RESERVOIR
(WITHOUT WATER SUPPLY)
COST-SHARING FOR RECREATION
(Including Fish and Wildlife Enhancement)
(1965 Price Level)

1, Basic Data (From cost allocation study)
a, Total costs
b. Total specific costs
¢, Total joint-use costs
d. Costs allocated to recreation
e. Separable costs, recreation
f. Joint costs, recreation
g. Specific costs, recreation’
h, Other costs, recreation

2. Cost-Sharing under H. R, 5269
a., Federal
(1) Joint costs {1f)
(2) 1 Separable costs (3 x le)
{3) Federal cost
b. Non-Federal
(1} £ Separable costs (3 x le)

3. Cost-Sharing under H. R. 9032
a. Federal

(1) Specific costs (lg)

(2) Other costs (lh)

{3) Limit on other costs (25% x lc)

(4) Joint costs (1f)

(5) Limit on joint costs (25% x lc)

(6) Federal cost [(1) + smaller of (2) or
(3) + smaller of (4) or

(5) )
b. Non-Federal
{1) Excess of other costs EB_.(Z) -a(3)3
(2) Excess of joint costs [a(4) -a(5)]
(3) Total non-Federal cost [b(l)+b(2ﬂ

4., Cost-Sharing under Previous Corps Policy
a. Federal
(1) Specific costs (lg)
{2) Joint costs, recreation (1f)
(3) Limit on joint costs (25% x la)
(4) Other costs (lh)
(5) Federal cost [ (1) + smaller of (2) or

(3) + (4)]

b. Non-Federal
(1} Excess of joint costs@(Z)-a(B)j

H-7

$5, 390, 000
891, 000
4,499,000
3, 295, 000
2,925,000
370, 000
800, 000 -
2,125,000

370,000
1,462, 500
1,832, 500

1,462,500

800, 000
2,125,000
1,124, 750

370, 000
1,124, 750

2,294,750
1,000,250

____None
1,000, 250

800, 000
370,000
1,347,500
2,125,000

3,295,000

None



CORPS OF ENGINEERS A B i R F ! § i U. 5. ARMY

st
e N v O & o OO
e SR 8 T s
> il

EA4T7.000
Rt PRI

AN e AN EE
s X e
zassa. Q%
-."1 8

N 25V ¢ 7 RELOCATION OF SR
N L 5 o sy BERDCATION OF 203

o e R CAPIOL AVE. W
% STATE OF GoNN) "\

. ° :

<& o 9
&y o $ 7,
NI BN

ety

AR SN SN
) o '+ {
& 6‘??0 A ’.7_' 3

o 362l NP
R4, L) A

\ ' ONESZNN

N\, s

_ ) \ On D N o TR S 7

| =11\ N VA REHAE

"(~ "Q G O/// & E

T, " i .
B Ty, N\ Yy
i_____)GJL== ,_ s % N Q 364" o
= = ﬁ 45 OQOO )/‘V

RN\ CSAGEIR o
TR A

4

{4 e

ho — s
e a g rEn u—[?
A e -

L MOBE " e
¥ OnAn =\ CaZinnnn

SCALE ("= 200"
200 2007 400"

CONTOUR INTERvAL=S'
U.S. ARMY ENGINEER DIYISION. NEW ENGLAND
CORPS OF ENGINEZRS

- A e e
LOCAL PROTECTION
BRIDGEPORT, CONNECTICUT

CONNECTICUT
MAY 1965

TO ACCOMPANY REPORT |t tssmn e

DATED: 14 MAY {965

QUONNOCK RIVER BASIN




REDDING

WESTON

SAUGATUCK
RESERVOIR

WESTPORT

f ,
/‘f / / MY,
e (o~ / /7 HOUSATONIC
// T N e / WELL FIELDS) STUDY AREA
~ -
// _ / VICINITY MAP
- f \,\. /
re 1 - -\ /
~ 1 AN
} /
e ] ((
P MONROE /
s A} /
~. /
~ i / /
S { /
\ \ i // / SHELTON
A DIVERSION | \ / /
Y DAM AND cm;& {\ /
\ e /
S X
- AN
—~ N ﬂ\
NN
AVARER N
- AN e
EASTON RN %, = TRAP‘?‘{«LLS
RESERVOIR - Y RESERVOIR
ﬁroposed “, N \\
Trumbull | % N \_.\
EASTON Reservoir 767,
and Dam |\ % TRUMBULL
i 1 &
; \ \
ASPETUCK N N
RESERYVOIR N AN ’
\ NN S
> N \ i P
‘ HEMLOCKS 4 AN { -
RESERVOIR /\ N )\t\ & \ /
AN 7N R b7
1 AN)
—— - \\/ \\ Bunnells FPond j ‘. “ \
{ 3/ \
\ mm-ij \
N\ BRIDGERORTY \  STRATFORD
\ A \ \
VY
/ \
,ﬁ #
5 ‘
FAIRFIELD /
\ £
\ P 0
N\
\ k)
A\
5\
\ o0
\ c;.o I_
WATER SUPPLY AND WATER QUALITY CONTROL STUDY

PEQUONNOCK RIVER BASIN, CONNECTICUT

LOCATION MAP

U.S. DEPARTMENT OF HEALTH, EDUCATION & WELFARL
PUBLIC HEALTH SERVICE

REGION | BOSTON, MASS.

FIGURF 2




i —
SED HIGHWAY

TAKING LiNi

RELOCATION OF
WHITNEY AVE,

CONTOUR INYERVAL 25 FEET
DATUK IS MEAN $EA LEVEL

{STATE OF CONN.

AREA OF RESERVOIR IN HUNDREDS OF ACRES

1‘i )

|
poren SPILLWAY CREST

260
3 | [
o v : FISCTLMATER QUALITYCONTROLFORL
e g |
220 - ; %) e
Nl "_&y | | Y
RECREATIGN FOOL
2a0feni, 7,500 A-F \\
7 N
(1]
140

N ]
CAPA;:WY QOF RESERVOIR ?HOUS:&NDS OF ACRE—;EET
AREA-CAPACITY CURVES
DRAINAGE AREA 14 SQ. ML

U S: ARMY ENGINEER DIVSSION, NEW ENGLAND
LORPS OF ENGINEERS
2T i, WASE.

e e CONNECTICUT COASTAL STREAMS
bRl B i"“ FLOOD CONTROL AND. ALLIED PURPOSES

e
LETAT WITHOUT WATER SUPPLY
pwass | PEQUONHOCK RIVER BASIN, __ CONNEC

TiCuT

SO =% T T

] N j i ~ SCALE My ln‘ i
TO ACCOMPANY REPORT
DATED: 14 MAY j965

PLATE H-2




 APPENDIX I

LETTERS OF COMMENT AND CONCURRENCE



APPENDIX 1

LETTERS OF COMMENT AND CONCURRENCE

INDEX
Exhibit No, Agency Letter Dated
I-1 Federal Power Commission 26 April 1965
1-2 U.S. Bureau of Public Roads 16 Nov. 1964
1-3 Connecticut Water Resources 5 Feb, 1965
Commission
I-4 Connecticut State Highway 24 Nov, 1964
Department
I-5 New England Division, Corps of 15 Dec., 1964
Engineers
1-6 Town of Trumbull 4 Jan, 1965
1-7 Trumbull Conservation Comm. 31 Dec. 1964
1-8 Bridgeport Hydraulic Company 19 Nov, 1964



FEDERAL POWER COMMISSION

REGIONAL OFFICE
346 Broadway
New York, New York 10013

April 26, 1965

Division Engineer

U. S, Army Engineer Division, New England
Corps of Engingers

L2l Trapelo Road

Waltham, Massachusetts 02154

File NEDED
Subject: Trumbull Pond Dam and Reservoir,
Trumbull, Connecticut

Dear Sir:

Pursuant to request contained in your letter of April 22, 1965,
there are set forth herein our views with respect to possible power
development at the proposed Trumbull Pond dam and reservoir project
on the Pequonnock River in Trumbull, Connecticut.

The dam would control the runoff from 14.0 square miles of
drainage area and provide storage for flood control, water supply
and low flow augmentation, equal to about 18 inches of runoff. The
estimated average flow at the site is 25 c¢fs with minimum daily
flows less than 1 cfs.

Our staff has reviewed the pertinent data furnished with your
letter and investigated the possibility of developing power at the
gite, It was found that the small amount of power that could be
developed would not be practicable nor economieally feasible. It
is concluded, therefore, that development of hydroelectric power
in conjunction with the other purposes would not be warranted.

Sincerely yours,

Regi'nal Enginser

EXHIBIT I -



REGION ONE

CONNECTICUT

::I:szncuussﬂs U. S. DEPARTMENT OF COMMERCE
v eneee BUREAU OF PUBLIC ROADS
- NEW YCORK
RHQDE 1SLAND
VERMONT 990 Wethersfield Averue

PUERTO RICO

Hartford, Connecticut 06114

November 16, 196k

Brigadier General P, C, Hyzer, Division Engineer
U. 5. Army Engineer Division, New Englamd

Corps of Engineers

42y Trapelo Road

Waltham, Massachusetts 0215l

Dear General Hyzer: -

Receipt of your - "Notice of Public Hearing on Poquonock River Basin,
Bridgeport, Trumbull, and Monroe, Connecticut for Flood Control ard
Allied Purposes" - is herewith acknowledged. In connection with
your propesal, we call to your attention that the Connecticut State
Highway Department has made a study for the future relocation of
Connecticut State Route 25, {rom Bridgeport to Newtown, and has

held Public Hearings on the finally proposed location in Bridgeport
and Trumbull,

This route is part of the Federal-aid Highway System and we have
indicated our general approval of the corridor for the highway as
proposed by the State, The locatlon in the vicinitiy to be affected
by your proposed dam is along the easterly side of the Foquonock
River and we find that there may be some conflict, We are advised
by the State Highway Department that you are aware of this con-
dition and that coordination is being undertaken,

Very truly yours,

Leo Grossman
Division Engincer

M. ¥, Boomer, Division
Planning and Programing Engineer

g

EXHIBITI - 2



STATE OF CONNECTICUT

WATER RESOURCES COMMISSION

State Orsice Buiioine © Hartrorp 15, ConneEcTIOUT

February 5, 1965

Mr. John W. Leslie, Chief
Engineering Division

U. S. Army Corps of Engineers
New England Division

424 Trapelo Road

Waltham 54, Massachusetts

Re: Trumbull Pond Dam and Reservoir
Poguonock River
Trumbull, Connecticut

Dear Mr. Leslie:

Reference is made to your letter of November 6, 1964 requesting any
comments from this Commission concerning the proposed multi-purpose dam
and reservoir under the above captioned project.

The general views of this agency were expressed during the public
hearing held on this project on December 8, 1964, Briefly, the project
as outlined in your letter appears to have considerable potential
benefits in the important fields of recreation, flood control and water
supply with minimuwn collateral adverse effects as compared with other
projects considered.

The project as proposed appears to the Commission as an important
and heneficial one and fits the general plan of good water resource
development.

The Commission is pleased to note that no local contributions will
be required outside of that required for provisions for water supply;
it is assumed that a program will be established for operation of both
the recreation and water supply phases; that the State will not be
required to provide land, easements and rights-of-way necessary for
the construction; and that a favorable benefit-cost ratio will be
realized even if the Bridgeport Hydraulic Company should decide not
to take advantage of the possible water supply storage.

Very truly yours,

William S. Wise
Director

WsW:dip EXHIBIT I - 3



STATE OF CONNECTICUT

STATE HIGHWAY DEPARTMENT
24 WOLCOTT HILL ROAD, WETHERSFIELD
P.O. BOX 2188, HARTFORD 15, CONNECTICUT 06109

November 2L, 196k

General P. C. Hyzer
Division Engineer
U.S. Army Engineer Division, New England
Corps of Engineers
L2l Trapelo Road
Waltham 5L, Massachusetts
Res NEDED-R

Flood Control, Trumbull, Connscticut
Dear General Hyger:

This will acknowledge your notice of a Publie Hearing to be held on Tuesday,
8 December 196h, at Trumbull, Conmecticut, regarding flood control and allied im-
provements on the Poquonock River in the Town of Trumbulls

The planning profile for s proposed relocation of Connecticut Route 25 in thia
vicinity, which was forwarded to your office on January 29, 196k, shows a roadway
grade below the elevation of the spillway crest of the proposed dam for a distance
of 1400 feet at Whitney Avenue near the north end of the proposed reservoir. If a
project for the construction of the multiple-purpose dam and reservoir as described

in your Public Notice is approved, a modification of the profile for relocated
Route 25 will be required.

You may be assured that the Highway Department will continus to cooperate with your
office in the developwent of plans for the relocation of Route 25 as they may be
affected by the proposed multiple-purpose dam and reservoir at Trumbulle

Very truly yours,

b Howard S. Ives
State Highway Commissioner

~
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copy

U. S. ARMY ENGINEER DIVISION. NEW ENGLAND
CORPS OF ENGINEERS

424 TRAPELO ROAD

ADDRESS REPLY TO: WALTHAM. MASS. 02154
DIVISION ENGINEER

REFER TQ FILE NO.

NEDED-R 15 December 1964

Mr, Clarence F, Heimann, First Selectman
Town of Trumbull

Town Hall

Trumbull, Connecticut

Dear Mr, Heimann:

In reply to your question raised at the recent Public
Hearing on the Trumbull Pond project, a preliminary estimate
indicates that it would cost about $350, 000 to increase the top
width of the dam and construct a bridge over the spillway to pro-
vide for a 2-lane road across the project. This cost would have
to be borne by non-Federal interests unless the State Highway
Department and the Federal Bureau of Public Roads determine
that such modification i8 desirable and needed as a link in the
State or Federal-aid highway systems, in accordance with the pro-
visions of Public Law 562, 76th Congress, approved 29 July 1946,

It is not necessary for you to make a decision on this
matter at this time, since such a modification could be incor-
porated in the project, after authorization, at the time detailed
design is initiated.

Your assistance in the success of the Hearing and in our
development of the Trumbull Pond project is greatly appreciated,

Sincerely yours,

JOHN WM, LESLIE
Chief, Engineering Division

C OP Y
EXHIBIT I - 6



TOWN OF TRUMBULL
CONNECTICUT

Town Hall
CLARENCE F. HEIMANN

Telephone
268-1633

First Selectman

Janurry 4, 19856

Mr, John Wm., Leslie

U, S, Army Engineer Div., New England
Corps of Engineers

424 Trapelo Road

Waltham, Mass, 02154

Dear Mr, Leslie:

Your letter dated December 15, 1964 was received and discussed
by the Board of Selectmen.

It is our wish to reserve decision in the matter until your
engineers approach the design stage.

Thank you for your consideration,

Very truly yours,

1
Ao Giaod T e

Clarence F, Heimann,
First Selectman

CFH:ach
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CONSERVATION COMMISSION

Town of Trumbull
CONNECTICUT

TOWN HALL
TRUMBULL, CONNECTICUT

December 31, 1964

U.S. Army Corp of Engineers
424 Trapelo Road
Waltham, Massachusetts

Att: Mr. Dill
Gentlemen:

Subsequent to the public hearing held by you in Middlebrooks
School on December 8, 1964 relative to your proposal for the Trum-
bull Flood Control project off Whitney Avenue a report was made to
the Conservation Commission,

A discussion was held on the various facts presented. Even
though two members of the Commission spoke in favor or this proposal
at the public hearing, the Commission felt that they wished to express
their full support for the multi-purpose reserveir project.

The Conservation Commission's interest and goal is to protect
and conserve all aspects of our natural resources in order to best

serve our future generations and hope that your program will become
a reality,

Very truly yours,
CONSERVATION COMMISSION
TO@N OF TRUMBULL

Paula A
Chairman

. —_—
vt g [ e L

ter1ch s

PAE:kg
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T HYDRAUL
OGEPOR < Co IS
6@\ BRIDGEPORT 1, CONNECTICUT ’q/\/y

November 19, 1964

FrREDERICK B. SILLIMAN
PRESICENT

Division Engineer

U.S. Army Engineer Division
New England Corps of Engineers
424 Trapelo Reoad,

Waltham 54, Massachusetts

Attention: Mr. John Wm. Leslie,
Chief, Fngineering Division

RE: YOQUR FILE NEDED-R
Dear Sirs:

This will acknowledge receipt of your letter dated
October 26, 1964, with reference to the miltiple-purpose Trumbull
Pond project.

Based upon the limited information and preliminary data
which has been submitted to this Company, we concur generally in
the future water supply plans for the proposed project and con-
sider that the storage allocated for such future water supply
appears reasonable.

This Company will probably be interested in the water
supply features of the completed project assuming the use of the
water for distribution to its customers would not wviolate any
provisions of the charter of the Company or any law of the State
of Connecticut or regulation of its Public Utilities Commission.

Any use by this Company of the water supply would be
contingent upon the prior execution of agreements and contracts
satisfactory to this Company.

Very truly yours,
T tr ml? g ___,o

F.B.Silliman:mm FRED B, SILLIMAN

EXHIBIT I - 8



ATTACHMENT 1

PEQUONNOCK RIVER BASIN

CONNECTICUT

‘Info'rmation 'C-alled, for by
' ,sena,te"Rés‘olu"tion'lél& 8‘5th Cohgress,' :

_ Adopted 28 January 1958




-F“-"EQUONNOC K, RIVER ‘ﬁe'SiN,ﬁf c o‘_N_NE‘_C;.rICYUT

S Informatlon Called for By
Senate Resolu.tlon 148 85th Congress Adopted 28 January 1958 7

- PROJECT DESCRIFPTION AND ECONOMIC LIFE

a., Recommended project. The 01ty of Bndgeport and town of
Trumbull in Connecticut have experienced severe damages from past
flooding on the Pequonnock River, These damages can be reduced by
construction and. operatlon of a dam and reservoir on that river in
Trumbull, The area of the Pequonnock River basm has a great potential
for full water resources development. 'I’herefore, 1t 15 proposed to oon-
struct a dam and reservoir to prov1de for prOJect purposes of flood
control, water supply,. recreatlon, and water quallty control '

: The da.rn, located a.t the Trumbull Pond 51te approximately
3.5 mlles upstream. of the Brldgeport Trumbull 11ne, would impound &
reservoir having a maximum length of about 2.5 miles and storing 2
total of 13,780 acre-feet, of which 5,980 acre~feet would be for flood
control 5,850 acre- feet. for water supply, 1, 350 acre-feet for Water
quallty control, and 600 acxre- ~feet for. dead or sediment storage.
The recreatlonal purposes of the project would be fulfilled by develop-
ment and use of reservoir land area above spillway crest elevation '
and by limited use.of the water supply pool, More detailed descrip-
tions of the project are given in Section X of the main report and in
Appendix D and areﬁ_p__or'tr,a.yed on_Plates.Z_an__d 3 __of._.the_‘_meln report.

Alterﬂa@twe—pro‘jects An alternatlve, economlcally feasible
pro_]ect was considered at this, site in view of the possfolhty - how-
.ever remote - that the local water suppller might not part1c1pate with
the Federal Government in theproject. A study was made of a three-
purpose project for flood control, water quahty control, and rec-
reation. This alternative, without water supply provisions, would
present greater .recreational opportunities than the recommended pro—
ject, mainly because more extens:we water use would be a,llowed
Since local part1c1patlon in. the water supply prov151ons of the recom—
mended project seem assured, the alternatlve project is not recom-, '
mended,




Two local protection pro;ects were considered but not recommended,
Each one was found economically infeasible Wwhen considered in conjunction
with the reccommended reservoir, Although the more favorable local pro-
tection plan, when cons1dered alone Would have a beneflt cost ratio
greater than umty, it "woéuld not prov1de the basin watér resource develop-
ment to be gained by a reservoir project,

c. Economic lifé, The &stimated pr'oj'ect life used in the economiic
analyses in the report is 100 years,

2. PROJECT COSTS

PrOJect first costs are based on average bid prmes for similar work
in the same general area adjusted to 1964 price levels, - Valuation of
property is based on’ the Market Data Approach and réflects recent sale
values in the area. Land costs are based on the estimated fee value, All
estimates include allowances for contingencies and costs for engineering
and overhead. The investment includes interest during construction
computed at 3- 1/8 percent for costs financed by Federal and non- Federal
1nterests for one- ha.lf the est1mated constructlon perlod

Tables I and 111 in the mazn report present summarles of costs for
the recommended reservon' with' details given in Appendix D. The
economlcally feas1ble alternatwe reservo1r pro;ect 1s d1scussed in
Appendlx H. ' '

3 'PRO‘JE’CT BENEFITS AND BENEFIT-COST RATIOS

‘Table IV in the main report gives a summiary of benefits and bene-
fit-cost ratios for the recommended project and for each of the project
purposes included in the recommended prOJect. To determine the
average annual water supply benefits which would accrue to the recom-
mended reserv01r, the annual charges for the altérnative single-purpose
water supply reservmr were discounted to reflect the estimated’ peried
before wa_ter s'upp_ly Would fn‘st be used after completlon of the prOJect

Although the alternatlve pro;ect ‘without water supply has a gréater
excess of benefits over costs than the recommended project, the’ latter
was selected for recommendatlon 1n view of the 1mm1nent need for ad-
ditional water supply in the area, C ’

1-2



4, NTANGIBLE PROJEGT EFFECTS

‘a. Flood ¢ontrol, Operatlon of the Trumbull Pond Reservon:
would minimize ‘the dowhstream flood threat in a recurrence of the
maximum flood of record in the basin, Elimination of the menace to
life'posed by raging 'ﬂ-ood'Waters.and“of-'the"-dang:é?r of disease, ever
present in the aftermath of 2 serious flood, would improve the social

~and economic cllmate of now :Elood prone areas of Brldgeport and -
o Trumbull

b, Water resources development.

(1) Water supply, The Trumbull Pond reservoir, utilizing
the last feasible site for a source of significant surface water supply
in the area, would alleviate anticipated future needs for domestic
“and 1ndustr1a1 supply, estimated to become a reality by 1975. The
effect of an assuranceé of continuing water supply with minimal water
: rates would be a positive benefit for basm populatlons, although not
" “measurable in‘monetary terms. :

(2} Low flow augmentation. The existing fishing and other
recreational activities along the Pequonnock River downstiream of =
the project are dependent on the maintenance of present, normal
- flow, This flow is’in jeopardy gince the area water supply company
possesses legal control over thé Pequonnock River flow and might
"haiirel-to'effect a shut-off in a time of prolonged drought. Shutting -
 off flows would lower water levels and allow a rise in water temp-
erature and build-up of bacteria and algae with resulting impair-
ment of the stream fishery and the conditions for swimming at
Bunnells Pond, and nullification of the aesthetic values of the area,

The provision of storage to augment low flows would
give 1ntang1ble benefits to the protection of public health and en-
hancement of aesthetic values presently available to the. public .

-along the water- course downstream to, “and 1nc1u51ve of,
Bunnells Pona

= PHYSICAL FEASIBILITY AND COST OF PROVIDING FOR
FUTURE NEEDS -

The central portion of a;n' area of the city of Bridgeport that
would be protected by the Trumbull Pond Reservoir is expected to
change to higher land use by 1975, within five years after the

1-3



probable completion date of the project, Land-in-the flood plain in
Trumbull will probably be completely built over by 1970, In planning
for flood protectiorof this area by the; Trumbull Pond Reservoir,
future.as. wel:.-l«: as pre S-.e;nt ‘e-.;fflog.d .contfrol -.n_eeds- are considered,..

Constructlon of @ multlp]:e purpose dam and reservolr at the s1te
~would helpsatisfy needs for.water supply, water qpa.llty_contr_o_l and
recreation in-addition:te-floed centrol,, Each need.would be met more
economically by this combination of purposes in one dam and reservoir
than it would be by construction of a single-purpose reservoir for that
purpose, /The water supply storage yielding 9 million gallons per day,
provided by the project, would meet a shortage expected to begin to
materialize by 1975 PRI : -

‘:Irnmedia-te ne.eds for. flood: control, water .quality control, and
recreation would -be:met by-the construction of the Trumbull Pond Dam
‘and Reservoir, : Theineed for.water supply in the area will materialize
soon after the estimated-completion:date of the project. Since local
cooperation is expected to be forthcoming, provisions for water supply
to meet the future need is also included.

PO

6. ALLOCATION @F COSTS
Te.ble l! summatrizes - the ‘results Qf allocatlng proJect costs usulg
three methods of allocation:- the Separable Costs-Remaining Benefits
method; the Priority of fIse Method, and the Incremental Cost Method
The table .also 111u,stra.ters the effect of usmg project llves of 100 years
and 50: years. T sy s CL

.‘,_ .

7. EXTENT OF INTEREST IN THE,PROJECT

The -Water Resources Commission of the State of Connecticut con-
siders that the- Trumbull Pond Dam is needed for the flood protection
of damage centers in Trumbull and Bridgeport. . The .Selectmen of the
town of Trumbull have expressed:-themselves in favor. of the project.

The Bridgeport Hydraulic Company, the area water supplier,
concurs generally in the water supply plans for the project and con-
siders that the 5,850 acre-feet of storage allocated for water supply
appears to be a reasonable amount,

1-4



The U. S. Department of Health, Education and Welfare, con-
curring in the project, states that the 9 m.g.d. of water supply
storage to be provided by the project, together with existing supplies
and supply from development of other presently available sources,
will give the local water supplier a total safe yield of 109,5 m. g. d.
This amount will be needed in the area before the.year 2000,  The
Department further recommended that storage be provided for ad-
ditional flows of 1,9 m, g.d. (3 c.f,s.) to prevent damages from
low flow and to improve the area downstream, especially to enhance
recreational and aesthetic values,

The Fish and Wildlife Service of the U, S, Department of the
Interior states that a valuable trout fishery could be maintained down-
stream of the project provided the recommended provision for low
flow augmentation is included. The recommendations of the Fish
and Wildlife Service are: (l) that the reservoir discharge be
released at such elevations as are recommended by the Connecticut
State Board of Fisheries and Game, and (2) that additional detailed
studies of fish and wildlife resources be conducted as necessary
after the project ig authorized in accordance with Section 2 of the
Fish and Wildlife Coordination Act, and that such reasonable modi-
fications be made in the authorized project facilities as may be
agreed on by the Director of the Connecticut State Board of Fisheries
and Game, the Director of the U, S, Bureau of Sport Fisheries and
Wildlife, and the Chief of Engineers, for the conservation, improve-
ment, and develepment of these resources.

The Connecticut State Highway Department has no objection to
construction of the Trumbull P_ond Dam and Reservoir and will co-
operate in the development of plans for the relocation of the pro-
poscd Route 25 as these plans may be affected by the project,

Local interests are strongly in favor of the proposed improve-
ment as evinced by numerous statements made at the public hearing
on the Pequonnock River basin held in Trumbull on 8 December 1964,
The local water supply company indicated a willingness to enter into
a partnership arrangement in cost sharing the recommended project.

8. REPAYMENT SCHEDULES
5",44_,—3'7“' /({/‘ﬂ,e,

N Payment for water supply is required of local interests on the
basis that they would repay the United States the entire amount of the

construction costs, incledimg-interestduring—constructiong allocated

1-5



to water supply within the life of the project but in no event to exceed
fifty years after the project is first used for the storage of water for
water supply purposes, except that (1) .no payment need be made with
respect to storage for future water supply until such supply is first
used, and (2) no interest shall be charged on such cost until such supply
is first used, but in no case shall the interest-free period exceed ten
years,

2&%

Payment of the cost allocated to water supply, amountmg to
percent of the total project investment imx s37 =5k ;
structbon, and currently estimated at $a
local participation in the recommended =% e
Reservoir project, The water supply storage is not expected to be
needed for a—fiw years subsequent to project completion bif, under the
prov131ons of the Water Supply Act of 1958, as amended, the maximum
allocated cost of storage for future use cannot exceed 30 percent of the
total project investment, = Ft
Prejeet, T&a«e—exeew—e 2-1-9.-5-p &ncentﬂihe,pmo jeect-investnrent; cur-
T G EAEE- L5 0075-0005—must-be-contracted-for-in-fullat-the
time.ef-project-constructiomraspayment-for-water supply for-immediate

Liocal interests would also be required to pay the allocated annual
costs of maintenance, operation, and major replacements, currently
estimated at $%$#@9
ly, 809 . ,

Under the provisions of H. R. 5269, 89th Congress, local
interests would also have to bear not less than one-half the separable
costs of the project aliocated to recreation and nd wildlife en-
hancement, an amount currently estimated at %ﬁf 90, and all the
costs of operation, maintenance, and replacement of recreation and
fish and wildlife enhancement lands and facilities, an amount currently
estimated at $4230€¢ annually.

5”{_% é,6e0
9, EFFECT OF PROJECT ON STATE AND LOCAL GOVERNMENTS

Study of the areas to be protected indicates a trend toward higher
utilization in a portion of Bridgeport and further development of all
usable land in the Trumbull flood plain., The effect of the project
construction would intensify this trend but is not assessable in
tangible or monetary terms. '

1-6



The project would have little adverse effect on State and local
governmental services since schools, police and fire protection,
utilities, and other public services are already provided in the areas.
Construction of a sewage system in Trumbull, at present under pre-
liminary planning, would not be greatly affected by the project.

Most of the land which the project would occupy has been kept
undeveloped by the owner, the Bridgeport Hydraulic Company, as
part of a water supply watershed program. L.oss of the small State
and local government revenue from taxes on this land would be offset
by an increase in taxable value of now flood-prone properties to be
protected,

10, PROPOSED INCREASE IN APPROPRIATIONS

The construction of the recommended project would require a
Federal appropriation of $5, 000, 000, of which $2, 475,000 is re-
imbursable under the Water Supply Act of 1958, as amended, This
is the only recommendation contemplated for the basin at this time
and constitutes a comprehensive plan for development of the basin

resources,
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Allocated First Costs
Allocated Annual Charges
Annual Benefits
Benefit:Cost Ratic

Allocuted First Costs
Allocated Annual Charges
Annual Benefits
Benefit:Cost Ratlio

Allocatled First Cost
Allocated Annwal Charges
Annual Benefits
Benefit:Cost Ratio

100- YEAR PROJECT LIFE

TABLE i

SUMMARY OF COST ALLOCATIONS
TRUMBULL POND DAM
{Ail Amounts in Thousand Dollars)-

50-YEAR PROJECT LIFE

Flood Water Recrea- Water Quality Totals Flood Water Recrea- Water Quality Totals
Control Supply tion Control Control  Supply tion Control
SEPARABLE COST-REMAINING BENEFIT METHOD
1,927 2,477 143 453 5, 000 1,925 2,476 148 451 5,000
74.8 105.9 i1.9 17.7 210.3 88.4 1231 12.5 20,8 245, 8
100.7 120.0 176.0 49,0 445,7 100, 7 139.2 176, 0 49,0 464, 9
1.4 t.l 14.8 2.8 2.1 1.1 1.1 13,0 Z.4 1.9
PRIORITY OF USE METHOD
2,258 693 1,362 687 5,000 . z,159 692 1,355 794 5,000
88.9 36.1 58.0 27.3 210.3 i00.7 40, 4 67.6 37.1 245.8
L0G. T 120.0 176, 0 49.0 445,7 100,7 E39.2 176.0 49.0 464, 9
1.1 3.3 '37._0 1.8 2,1 1.0 3.5 2.6 1.2 1.9
INCREMENTAL COST METHOD
2,081 2,472 50 397 5, 000 2,078 2,471 51 400 5,000
84.3% 165, 6 6.2 14,2 210.3 99.2 122, 8- ' 6.6 7.2 245.8
100, 7 120.0 176. 0 49.0 445, 7 100.7 139.2 176,0 49, 0 464.9
1,2 1.t 28. 4 3.5 2.1 1.0 1.1 26.7 2.9 1.9




